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INTRODUCTION, SUMMARY, CONCLUSION AND RECOMMENDATIONS

The release of over five million cubic yards of coal ash from the Tennessee Valley Authority’s
Kingston, Tennessee facility in December 2008, which flooded more than 300 acres of land,
damaging homes and property, is a wake-up call for diligence on coal combustion waste disposal
units. A first step to prevent such catastrophic failure and damage is to assess the stability and
functionality of ash impoundments and other units, then quickly take any needed corrective
measures.

This assessment of the stability and functionality of the MidAmerican Energy Company (MEC)
coal combustion waste (CCW) management units is based on a review of available documents
and on the site assessment conducted by Dewberry personnel on September 15, 2010. We found
the supporting technical information to be generally adequate (Section 1.1.3). As detailed in
Section 1.2 there are some recommendations that may help to maintain a safe and trouble-free
operation.

In summary, the MidAmerican Walter Scott Junior Energy Center North Surface Impoundment
(North Ash Pond) is currently rated FAIR and the South Surface Impoundment (South Ash
Pond) is currently rated FAIR for continued safe and reliable operation. The presence of a
slough on the outside slope of the dike embankment (levee) on the north side of the South Ash
Pond and the need for documentation of safety of the impounding embankments of both ponds
under certain modes of potential failure strongly influences the ratings of these units. Although
the slough does not immediately threaten a breach of the dike, it is a deficiency that needs to be
corrected as soon as conditions permit. Repair of the slough is the responsibility of the US Army
Corp of Engineers (USACE), as this dike is part of a levee system protecting against flood water
in the adjacent Pony Creek. MidAmerican has indicated that the USACE has instructed
MidAmerican not to do any kind of repairs at the slough, as the USACE plans to repair the dike
when water levels in Pony Creek are lower. The other issues are documentation deficiencies at
this time.

PURPOSE AND SCOPE

The U. S. Environmental Protection Agency (EPA) is embarking on an initiative to investigate
the potential for catastrophic failure of Coal Combustion Surface Impoundments (i.e.
management units) from occurring at electric utilities in an effort to protect lives and property
from the consequences of a dam failure or the improper release of impoundment contents. The
EPA initiative is intended to identify conditions that may adversely affect the structural stability
and functionality of a management unit and its appurtenant structures (if present); to note the
extent of deterioration (if present); status of maintenance and/or a need for immediate repair; to
evaluate conformity with current design and construction practices, and to determine the hazard
potential classification for units not currently classified by the management unit owner or by a
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state or federal agency. The initiative will address management units that are classified as Less-
than-Low, Low, Significant or High Hazard Potential ranking. (For Classification, see pp. 3-8 of
the 2004 Federal Guidelines for Dam Safety.)

In March 2009, the EPA sent letters to coal-fired electric utilities seeking information on the
safety of surface impoundments and similar facilities that receive liquid-borne material that store
or dispose of coal combustion waste. This letter was issued under the authority of the
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) Section
104(e), to assist the Agency in assessing the structural stability and functionality of such
management units, including which facilities should be visited to perform a safety assessment of
the berms, dikes, and dams used in the construction of these impoundments.

EPA asked utility companies to identify all management units, such as surface impoundments or
similar diked or bermed structures and landfills receiving liquid-borne materials, that store or
dispose of coal-combustion residuals or by-products, including, but not limited to, fly ash,
bottom ash, boiler slag, and flue gas emission control residuals. Utility companies responded
with information on the size, design, age, and the amount of material placed in the units so that
EPA could gauge which management units had or potentially could rank as having High Hazard
Potential. The USEPA and its contractors used the following definitions for this study:

“Surface Impoundment or impoundment means a facility or part of a facility which is a
natural topographic depression, man-made excavation, or diked area formed primarily of
earthen materials (although it may be lined with man-made materials), which is designed
to hold an accumulation of liquid wastes or wastes containing free liquids, and which is
not an injection well. Examples of surface impoundments are holding, storage, settling
and aeration pits, ponds, and lagoons.”

For this study, the earthen materials could include coal combustion residuals. EPA did

not provide an exclusion for small units based on whether the placement was temporary
or permanent. Furthermore, the study covers not only waste units designated as surface
impoundments, but also other units designated as landfills which receive free liquids.

EPA is addressing any land-based units that receive fly ash, bottom ash, boiler slag, or
flue gas emission control wastes along with free liquids. If the landfill is receiving coal
combustion wastes with liquids limited to that for proper compaction, then there should
not be free liquids present and the EPA did not seek information on such units which are
appropriately designated a landfill.

In some cases coal combustion wastes are separated from the water, and the water
containing de minimus levels of fly ash, bottom ash, boiler slag, or flue gas emission
control wastes are sent to an impoundment. EPA is including such impoundments in this
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study, because chemicals of concern may have leached from the solid coal combustion
wastes into the waster waters, and the suspended solids from the coal combustion wastes
remain.

The purpose of this report is to evaluate the condition and potential of waste release from
management units that have not been rated for hazard potential classification. A two-
person team reviewed the information submitted to EPA, reviewed any relevant publicly
available information from state or federal agencies regarding the unit potential hazard
classification (if any) and accepted information provided via telephone communication with a
management unit representative.

This evaluation included a site visit. EPA sent two engineers, one licensed in the State of lowa,
for a one-day visit. The two-person team met with the technical and management representatives
of the management unit(s) to discuss the engineering characteristics of the unit as part of the site
visit. During the site visit the team collected additional information about the management
unit(s) to be used in determining the hazard potential classifications of the management unit(s).
Subsequent to the site visit the management unit owner provided additional engineering data
pertaining to the management unit(s).

Factors considered in determining the hazard potential classification of the management unit(s)
included the age and size of the impoundment, the quantity of coal combustion residuals or by-
products that were stored or disposed in the these impoundments, its past operating history, and
its geographic location relative to down gradient population centers and/or sensitive
environmental systems.

This report presents the opinion of the assessment team as to the potential of catastrophic failure
and reports on the condition of the management unit(s). The team considered criteria in
evaluating the dams under the National Inventory of Dams in making these determinations.
(Note: The terms “dike” and “dam” are used interchangeably in this report, as are the terms
“pond” and “basin.” The term “levee” is used to mean a dike used for flood protection.)

LIMITATIONS

The assessment of dam safety reported herein is based on field observations and review of
readily available information provided by the owner/operator of the subject coal combustion
waste management unit(s). Qualified Dewberry engineering personnel performed the field
observations and review and made the assessment in conformance with the required scope of
work and in accordance with reasonable and acceptable engineering practices. No other
warranty, either written or implied, is made with regard to our assessment of dam safety.
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1.0 CONCLUSIONS AND RECOMMENDATIONS
1.1 CONCLUSIONS

Conclusions are based on visual observations from the one-day site visit and review of
technical and historical documentation provided by MidAmerican (Appendix C). Field
observations are documented with photographs in Appendix A and checklists in
Appendix B. (Note: Some information on the checklists was based on field estimates and
limited review of available data at the time of the site visit and thus may not be entirely
consistent with information presented in this report, which is based on a thorough review
of all available data, including additional furnished information.) Additional requested
information, and miscellaneous information furnished for review are included in
Appendices D and E.

1.1.1 Conclusions Regarding the Structural Soundness of the Management
Unit(s)

The structural stability of the perimeter dikes impounding the ash ponds appears
adequate with respect to global stability under static and seismic (pseudo-static)
loading conditions. The slough that was observed on the outside slope of the
levee on the north side of the South Ash Pond appears to have been caused by loss
of toe support due to erosion during flood flows in Pony Creek and not due to
inherent instability of the levee section. The safety of the dike/levee
embankments around both ponds with respect to seepage uplift and liquefaction
potential is undetermined and thus unknown at this time. The reason for the low
dike embankment section on the east side of the South Ash Pond is undetermined
and unknown at this time. Additional study or documentation is needed to assess
these issues.

Visible parts of the outlet structure at the North Ash Pond appeared to be in sound
and stable condition with no visual evidence of significant deterioration, except at
the discharge end of the outlet pipe, including end wall and flap gate, which
apparently were damaged during straightening/dredging operations in Pony
Creek.

From MidAmerican it is understood that the USACE has indicated that fixing
various issues in the area of the Pony Creek improvement project, including repair
of the discharge end of the outlet pipe and repair of the slough on the outside
slope of the levee on the north side of the South Ash Pond, will have started in
late October 2010, before issue of this assessment report.
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1.1.2 Conclusions Regarding the Hydrologic/Hydraulic Safety of the
Management Unit(s)

No hydrologic/hydraulic analyses of the ash ponds were available for review.
However, on the basis of simple calculations made for this evaluation, the ash
ponds, which are totally contained within perimeter dike systems, are capable of
accommodating precipitation depths exceeding the lowa Department of Natural
Resources’ design criterion, as well as the U.S. Army Corps of Engineers’
(USACE) design criterion for the size and hazard potential classifications
assigned to the WSEC ash ponds. The hydrologic safety of the ash ponds is more
influenced by the potential for external flooding into the ash ponds rather than
overtopping of water impounded within the ponds. The hydrologic safety of the
ash ponds is reliant on the flood-protection levees, which are required by the levee
districts to provide protection up to the 100-year flood. This is at the lower limit
of the USACE criterion for impoundments.

1.1.3 Conclusions Regarding the Adequacy of Supporting Technical
Documentation

Supporting technical documents are generally adequate for the purposes of this
review and assessment, although furnished drawings show original design
features and do not reflect as-built features or all modifications that have been
made since original construction (e.g., the SIRE railroad embankment built across
the western part of the ash basins does not show on any of the furnished
drawings).

No documentation of hydrologic/hydraulic analyses was available, but none was
needed to make an assessment of the ash ponds’ capacity to safely contain design
storm precipitation over the basins, which are totally contained within perimeter
dike systems. However, MidAmerican should perform its own calculations to
provide formal documentation of internal hydrologic safety of the ash basins and
update the calculations as necessary to account for changes in internal drainage
patterns and reduction in available flood surcharge storage as the basins fill with
more ash.

Since the ash ponds rely upon the flood-protection levees, particularly those along
Pony Creek, which are the critical impounding dikes for both ash ponds, copies of
current documentation of structural stability and current hydrologic analyses that
pertain to the flood-protection levees should be obtained and maintained in
MidAmerican files. The responsibility for conducting the analyses may lie with
the levee districts and/or the USACE. In addition, MidAmerican should conduct
under-seepage analyses and liquefaction potential analyses if such analyses are
not available from the study conducted for the USACE/levee districts or if those
analyses will not apply to the other dikes around the ash ponds because conditions
are too dissimilar. Also, in the absence of documentation of the reason for the
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very low dike embankment section on the south part of the perimeter dike on the
east side of the South Ash Pond, MidAmerican should conduct a documented
investigation of the compressibility of the underlying thick very soft fat clay layer
and its effect on the performance of the dike embankment. The effect of design
earthquake shaking on the very soft clay layer should also be evaluated.

1.1.4 Conclusions Regarding the Description of the Management Unit(s)

Descriptions provided are generally sufficient. As noted above, furnished
drawings do not show or note as-built features or all modifications that have been
made since original construction.

1.1.5 Conclusions Regarding the Field Observations

The dike embankments around both ash ponds appeared to be structurally sound
with no evidence of significant seepage. There were no apparent indications of
serious conditions that immediately threaten the safety of the impounding dikes.

A slough observed on the outside slope of the dike embankment (levee) on the
north side of the South Ash Pond does not immediately threaten the safety of the
ash pond, but it should be repaired as soon as conditions permit; it is understood
that the USACE has plans to do so. Otherwise, the visible parts of the dike
embankments were observed to have no signs of overstress, significant recent
settlement, shear failure, or other signs of instability, although visual observations
of the embankment slopes in some areas were hampered by the presence of a tall
growth of sunflowers and weeds.

The crest of the dike embankment on the east side of the South Ash Pond was
observed to be much lower, by 6.3 feet, than called for by design and to have an
undulating surface. The departure from the design elevation seems too great to be
the result of settlement, since the embankment is relatively low, only 10 feet thick
according to a recent boring made by Terracon on this section of the dike.
However, the boring also penetrated a layer of very soft dark gray fat clay more
than 25 feet thick in the lower part of the foundation soil profile below a depth of
23.5 feet. Nevertheless, settlement on the order of 6.3 feet under the weight of a
10-foot thick embankment seems unlikely, although some settlement probably
occurred. The embankment apparently was constructed low for reasons currently
unknown; possibly the embankment was constructed low to keep the embankment
toe off the 1-29 right-of-way or to keep the dike embankment lower than the 1-29
embankment. The high points along the undulating crest appeared to occur at the
locations of power poles that are in pairs on the inside slope along the length of
the embankment; possibly the surface was built up just prior to power pole
installation to provide minimum embedment depths for the poles.
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The visible part of the only outlet structure, located at the North Ash Pond, was
observed to be in sound, stable condition, except at the discharge end, where the
last section with attached end wall and flap gate had been detached, apparently by
straightening/dredging operations during a USACE improvement project in Pony
Creek. The damaged end of the outlet structure should be repaired to restore the
structure to serviceable condition.

1.1.6 Conclusions Regarding the Adequacy of Maintenance and Methods of
Operation

Methods of operation are adequate. Maintenance is generally adequate. There
was no evidence of repaired embankment breaches or prior releases observed
during the field assessment. There are several maintenance issues that should be
addressed, as discussed in Subsection 8.3.2, Adequacy of Maintenance, and
recommended in Subsection 1.2.6, Recommendations Regarding the Maintenance
and Methods of Operation.

1.1.7 Conclusions Regarding the Adequacy of the Surveillance and
Monitoring Program

The inspection program is substandard. A formal inspection program should be
developed and implemented as discussed in Subsection 9.3.1, Adequacy of
Inspection Program, and recommended in Subsection 1.2.7, Recommendations
Regarding the Surveillance and Monitoring Program. There is no dam monitoring
program in place that includes such instruments as observation wells/piezometers,
settlement monitoring points, inclinometers, seepage monitoring points, etc. Such
monitoring instruments do not appear to be warranted for these low dikes at this
time. A program of groundwater quality monitoring and North Ash Pond
discharge monitoring is in place and will continue in accordance with IA DNR
permit requirements.

1.1.8 Classification Regarding Suitability for Continued Safe and Reliable
Operation

North Ash Pond — In accordance with EPA criteria the North Ash Pond is rated
FAIR for continued safe and reliable operation. This rating is influenced by the
need for documentation of safety against seepage uplift and liquefaction potential;
this documentation would help improve the rating. It is noted that the discharge
end of the outlet structure needs to be repaired to ensure continued serviceable
operation. However, the hydrologic safety of the North Ash Pond during large
flooding events is not reliant on discharge through the outlet structure; in fact
during flood stages in Pony Creek, discharge through the outlet structure is not
possible. The hydrologic safety of the North Ash Pond is reliant on its very large
flood storage capacity and catchment area equal to the area of the ash basin.
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South Ash Pond — In accordance with EPA criteria the South Ash Pond is rated
FAIR for continued safe and reliable operation. This rating is influenced by the
need to repair the slough on the outside slope of the dike that forms the north side
of the South Ash Pond, and the need for documentation of safety against seepage
uplift and liquefaction potential, as well as documentation/study of the reason for
the low crest of the dike embankment on the east side of the pond. Satisfactory
completion of repair to the sloughed area by the USACE and documentation of
the safety of the dike for the above-noted issues would help improve the rating.

1.2 RECOMMENDATIONS
1.2.1 Recommendations Regarding the Structural Stability

None appear warranted at this time, other than to maintain current documentation
of stability analyses of the impounding levees/dikes of both ash ponds under all
credible modes of potential failure as recommended in Subsection 1.2.3.

1.2.2 Recommendations Regarding the Hydrologic/Hydraulic Safety

None appear warranted at this time, other than to maintain current documentation
of hydrologic analyses of both ash ponds as recommended in Subsection 1.2.3.

1.2.3 Recommendations Regarding the Supporting Technical
Documentation

Maintain current documentation of all relevant appropriate stability analyses and
hydrologic analyses in MidAmerican files, including copies of the current
analyses conducted under the charge of the levee districts and/or the USACE.
The utility should ask the levee districts and the USACE for updates of the
analyses whenever they are made.

Perform hydrologic calculations to provide formal documentation of internal
hydrologic safety of the ash basins and update the calculations as necessary to
account for changes in internal drainage patterns and reduction in available flood
surcharge storage as the basins fill with more ash.

If analyses conducted under the charge of the levee districts and/or the USACE
are not available or will not adequately apply to the dikes under MidAmerican’s
charge, conduct underseepage analyses and liquefaction potential analyses for the
impounding dikes of both ash ponds, as appropriate; it is noted that underseepage
analysis of the South Ash Pond dike may not be necessary if further field
exploration shows that the thick fat clay foundation layer is present all along the
dike embankment sections under MidAmerican’s charge. However, unless
documentation is uncovered of the reason for the very low dike embankment
section on the south part of the perimeter dike on the east side of the South Ash
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Pond, conduct a documented investigation of the compressibility of the
underlying thick very soft fat clay layer and its effect on the performance of the
dike embankment where the dike is unusually low; in addition, evaluate the effect
of design earthquake shaking on the very soft clay layer.

1.2.4 Recommendations Regarding the Description of the Management
Unit(s)

Update project documents to include or note current features of the ash basins and
modify or supplement the documents as needed when changes are made in the
future. For example, the recently completed crest elevation profiles around both
ash ponds surveyed by HGM Associates, Inc. (Appendix D - Item 2) serves to
provide documentation of current crest elevations, which should be referenced on
official project plans.

1.2.5 Recommendations Regarding the Field Observations

A number of field observations relate to maintenance issues. Recommendations
regarding maintenance issues are included in the following Subsection 1.2.6.

Two field observations relate to repair issues. One concerns the slough on the
outside slope of the dike on the north side of the South Ash Pond. Although
MidAmerican does not have responsibility for repairing the slough, it is
recommended that MidAmerican continue to closely monitor the slough for any
worsening conditions, particularly during and after rainstorms, and have a
contingency plan for taking quick action, on its own if necessary, should
conditions rapidly deteriorate at the slough. Apprise the USACE of any
deterioration at the slough.

The other repair issue concerns the detached end section with end wall and flap
gate at the discharge end of the outlet pipe through the levee on the south side of
the North Ash Pond. Repair of this end section also appears to be the
responsibility of the USACE. Although not as critical as the slough, the end
section should be repaired as soon as possible. Without the flap gate water could
enter the pipe during flood stages in Pony Creek and place the pipe section
through the levee under pressure, which is a condition the pipe likely does not
normally experience. (Furnished drawings of the outlet structure do not indicate
whether or not the pipe joints were to have O-ring seals.) It is recommended that
discharges through the outlet pipe be limited as much as possible until the end
section can be repaired. It is further recommended that MidAmerican monitor
conditions at the damaged end of the outlet pipe to check for erosion and
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Recommendations for an investigation regarding the very low dike embankment
crest elevation observed on the south part of the perimeter dike on the east side of
the South Ash Pond are included above in Subsection 1.2.3; raising this low
section of dike does not appear to be necessary at this time, but may need to be
considered if the investigation shows continuing settlement due to unusually large
secondary compression effects or if more formal calculations of hydrologic safety
show a need for more freeboard at the low dike section.

1.2.6 Recommendations Regarding the Maintenance and Methods of
Operation

No recommendations appear to be warranted at this time with respect to methods
of operation.

Maintenance recommendations are as follows:

o Eradicate sunflowers and other tall, stalky vegetation on the dike
embankment slopes or control this type of vegetation by cutting three
times during the growing season. Continue to mow the crests and
shoulder areas of the dike embankments, also three times during the
growing season.

e If possible through an agreement with the adjacent land owner, remove the
small trees and bushes on the outside slope of the dike on the north side of
the North Ash Pond before they become large.

e Place riprap protection on the eroded inside slope of the North Ash Pond
along the waterline on the east side near north end, when planned riprap
repairs at the South Ash Pond are done.

e Clean sediment out of the overflow structure at the inlet end of the outlet
structure in the North Ash Pond and maintain the structure clear of
sediment in the future, to assure that the opening under the skimmer wall
is not blocked.
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1.2.7 Recommendations Regarding the Surveillance and Monitoring
Program

Develop and implement a formal inspection program that includes at a minimum
the following:

e Quarterly inspections performed by plant operating personnel familiar
with the dike embankments and trained on what to look for in the field.
The quarterly inspections should be documented; use of a checklist form is
suggested.

e Annual inspections performed by an engineer familiar with the dike
embankments and associated engineering data. The annual inspections
should be documented with a written inspection report, or checklist form,
including evaluation and recommendations.

¢ Internal inspections of the outlet structure conducted every 5 years with a
remote camera or by personnel using confined-space entry procedures.
The results should be documented with a written inspection report.

During future inspections, closely observe the dike embankment on the north side
of the North Ash Pond where the inside slope is particularly steep just above
waterline, to check for tension cracks, slide scarps or other signs of mass soil
movement.

No recommendations for permanent performance monitoring instruments appear
to be warranted at this time. However, frequent visual monitoring of the
temporary steel pins behind the slough on the outside slope of the dike on the
north side of the South Ash Pond should continue as planned and frequent visual
monitoring of the damaged end of the outlet pipe should be done, until both are
repaired by the USACE.

1.2.8 Recommendations Regarding Continued Safe and Reliable Operation

No additional recommendations for continued safe and reliable operation appear
to be warranted at this time. However, it would be prudent to periodically review
changes in the structures and activities around the ash ponds that may alter the
hazard potential classification or assessment of the consequences of failure of the
perimeter dikes.
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2.0 DESCRIPTION OF THE COAL COMBUSTION WASTE MANAGEMENT
UNIT(S)

2.1 LOCATION AND GENERAL DESCRIPTION

The Walter Scott Junior Energy Center (WSEC) is physically located between the Missouri
River and Interstate 29, south of the Lake Manawa in Pottawattamie County, lowa,
approximately 2 miles northeast of Bellevue, Nebraska. Mosquito Creek runs from the north
through WSEC, between the plant and the North Surface Impoundment, to the Missouri River.
Pony Creek runs between the North Surface Impoundment and the South Surface Impoundment
from the east to the Missouri River. The WSEC is located on Navajo Street, Council Bluffs,
lowa 51501. The Missouri River is west of WSEC, and Interstate 29 is to the east. See
Appendix C - Doc 1.1 for location of the WSEC on an aerial map.

WSEC has two impoundments designated for storage and disposal of coal combustion waste
(CCW), including:

e North Surface Impoundment
e South Surface Impoundment

The two basins used for managing coal combustion waste (CCW) and are designated as North
Surface Impoundment (North Ash Pond also known as Ash Pond 2) and South Surface
Impoundment (South Ash Pond also known as Ash Pond 1). The ponds are partially incised and
the perimeters are formed by dikes and levees. The levees of Mosquito Creek and Pony Creek
form the west and south embankments of the North Ash Pond and the north embankment of the
South Ash Pond. Dikes form the east and north embankments of the North Ash Pond and the
south, east and west embankments of the South Ash Pond. The power plant is southwest of the
North Ash Pond and northeast of the South Ash Pond. The Southwest lowa Renewable Energy
(SIRE) rail line runs north-south on an embankment through the west parts of the North and
South Ash Ponds. The ponds were essentially developed from pre existing incised ponds (old
borrow pits) adjacent to Interstate 29.

The North Ash Pond is active and currently receives bottom ash and boiler slag from coal-fired
units, and mill rejects (pyrite) at the WSEC; it formerly received fly ash. This pond is filled to
approximately 40 percent capacity as of March 2009; the storage volume varies due to the
excavation of ash for retail. The South Ash Pond receives bottom ash, boiler slag, and pH-
adjusted process water from the demineralization system. See Appendix C - Doc 1.2 for relative
locations of the ponds on an aerial view map of the WSEC. An outlet structure located through
the east part of the levee on the south side of the North Ash Pond discharges into Pony Creek.
The North Ash Pond discharge is regulated by the lowa Department of Natural Resources (1A
DNR). There is no outlet from the South Ash Pond; water in the pond is recycled back to the
plant and reused. The Levee District of Pottawattamie and Mills County is responsible for the
embankments forming the levees of Pony Creek, and the Levee District of City of Council Bluffs
is responsible for the embankments forming the levees of Mosquito Creek. The Army Corps of
Engineers assists the levee districts in the maintenance and inspection of the levees.
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The North Ash Pond is an unlined basin with a total surface area of approximately 171 acres,
including ash-filled areas that do not have impounded water and the area of a railroad
embankment. This pond is contained by dikes on the north and east sides, the Pony Creek levee
on the south side, and the Mosquito Creek levee on the west side. According to a furnished
drawing (Appendix C - Doc 1.3), the lowest crest elevation of the embankment of the North Ash
Pond is 979.1 feet (Mosquito Creek levee). However, a recently completed survey of the crest
elevations around the perimeter of the pond (Appendix D - Item 2) indicates the lowest crest
elevation now is 978.8 feet (again on the Mosquito Creek levee). The height of the low point
above the immediately adjacent outside toe is indicated to be about 11.2 feet (MEC response to
EPA’s RFI dated March 30, 2009), but the height above the low point on the outside toe is about
17.9 feet. The crest of the Pony Creek levee on the south side of the North Ash Pond is
approximately 3 feet higher than the embankments on the other sides of the basin and is more
than 24 feet above the normal water level in Pony Creek. The bottom elevation of the North Ash
Pond is approximately 948 feet based on elevation information on the furnished drawing
(Appendix C - Doc 1.3), which is 17 to 20 feet below the typical outside toe elevations (965 to
968 feet) around the North Ash Pond.

The South Ash Pond is an unlined basin with a total surface area of approximately 133 acres,
including ash-filled areas that do not have impounded water and the area of a railroad
embankment. This pond is contained by dikes on the south, east, and west sides. The Pony
Creek levee bounds the north side. According to the recent survey (Appendix D - Item 2), the
lowest crest elevation of the embankment of the South Ash Pond is 973.8 feet (south part of dike
on east side). The height of this low point above the immediately adjacent outside toe is about
6.8 feet (6.6 feet given in MEC response to EPA’s RFI dated March 30, 2009), but the height
above the low point on the outside toe is about 8.8 feet. The typical crest elevation of the dike,
except on the Pony Creek levee, is approximately 980 feet, which is 15 feet above the low point
on the outside toe. Approximately 700 feet of the dike at the southeast end of the South Ash
Pond, adjacent to 1-29, is up to 6 feet or more below the typical crest elevation. The crest of the
Pony Creek levee on the north side of the South Ash Pond is about 3 feet higher than the typical
crest elevation and is about 24 feet above the normal water level in Pony Creek. The bottom
elevation of the South Ash Pond is approximately 961 feet based on elevation information on the
furnished drawing (Appendix C - Doc 1.3), which is 5 to 9 feet below the typical outside toe
elevations (966 to 970 feet) around the South Ash Pond.

2.2 SIZE AND HAZARD CLASSIFICATION

The WSEC embankments are not regulated by a federal or state agency and currently do not
have federal or state hazard potential classifications. The North Ash Pond discharge is regulated
by lowa Department of Natural Resources (1A DNR).

North Ash Pond —The total storage capacity is 3.3 million cubic yards (2,045.5 acre-feet) with a
percentage (less than 50 percent) within the incised part of the basin below exterior grades.
Other physical data are summarized in Table 2.1. The USACE criteria for Size Classification are
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presented in Table 2.2. Based on storage capacity, the North Ash Pond dam has an Intermediate
Size Classification, although it borders on Small when the incised part of the storage is taken into
consideration. The dam currently has an undetermined hazard potential rating. The criteria for
Hazard Potential Classification used by the Environmental Protection Agency (EPA) are
presented in Table 2.3. For comparison the IA DNR criteria for Dam Hazard Classification are
presented in Table 2.4. Failure of the south side levee would discharge water and potentially
CCW into Pony Creek. Failure of the west side levee would discharge water into Mosquito
Creek. Failure of the east side dike would discharge water and potentially CCW into the
Interstate 29 west side swale. Failure of the north side dike would discharge water and
potentially CCW onto a farm road and into a drainage ditch and onto adjacent farmland. The
above failure scenarios assume basin water levels well above the normal operating range of 962
to 966 feet. A failure occurring when the basin water level is within the normal operating range
would release little or no water, depending on location of the failure, since the outside toe
elevations range from a little below to a little above the normal operating range. Failure of the
levee and dike embankments around the North Ash Pond would not likely cause loss of life but
would cause some environmental damage and minor economic damage to the adjacent farm.
Therefore, the North Ash Pond dam should be given a Low Potential Hazard Classification per
the criteria used by EPA (Table 2.3).

South Ash Pond — The total storage capacity is 2.14 million cubic yards (1,326 acre-feet) with a
percentage (less than 50 percent) within the incised part of the basin below exterior grades.
Other physical data are summarized in Table 2.1. Based on storage capacity, the South Ash
Pond dam is conservatively assigned an Intermediate Size Classification. Although some of the
storage is incised below immediately adjacent outside toe grades, the bottom of the basin is still
above the normal water level in Pony Creek; thus, there is the potential that a breach through the
north side levee could erode down to the basin bottom elevation. The Intermediate Size
Classification is considered conservative, since the maximum volume of water that can be stored
in the basin is less than 1,000 acre-feet; much of the total storage volume is occupied by bottom
ash deposits which are relatively stable and would not be expected to flow like water or slurry,
although some of the ash would be eroded and transported with the water. The dam currently
has an undetermined hazard potential rating. Failure of the north side levee would discharge
water and potentially CCW into Pony Creek. Failure of the east side dike would discharge water
and potentially CCW into the Interstate 29 west side swale. Failure of the south side dike would
discharge water and potentially CCW onto the low undeveloped part of the ethanol plant site to
the south. Failure of the west side dike would discharge water onto MidAmerican property.
Failure through the north side levee is the only location where most of the impounded water in
the pond could potentially be released. Failures through the other sides, particularly west and
south sides, would result in only partial releases, because of relatively high outside toe elevations
on these sides, relative to the basin bottom elevation. Failure of the levee and dike embankments
around the South Ash Pond would not likely cause loss of life but would cause some
environmental damage and minor economic damage to MidAmerican property and possibly to
the ethanol plant site. Therefore, the South Ash Pond dam should be given a Low Potential
Hazard Classification per the criteria used by EPA (Table 2.3).
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Table 2.1: Summary of Dam Dimensions and Size*

North Ash Pond South Ash Pond

Dam Height (feet)* 11.2 6.6

Total Storage Capacity (acre-feet) 2045.5 1326.5

Crest Width (feet)** 10 10’

Length (feet) ~11,522 ~9,489

Side Slopes (inside) (horiz:vert)** 3:1 3:1

Side Slopes (outside) (horiz:vert)** | 3:1 3:1

Hazard Classification*** Low Low

*Based on data in MEC response to EPA’s RFI dated March 30, 2009; review of furnished data indicates maximum
heights of 17.9” for North Ash Pond & 8.8” for South Ash Pond.

**Based on furnished design information

*** EPA Hazard Potential Classification

Table 2.2: Size Classification*

Per USACE ER 1110-2-106, September 26, 1979

Category Impoundment Storage (Acre-Feet) Dam Height (Feet)
Small Less than 1,000 but equal to or greater
than 50 Less than 40 but equal to or greater than 25

Intermediate | than 1,000

Less than 50,000 but equal to or greater Less than 100 but equal to or greater than

40

Large Equal to or less than 50,000 Equal to or less than 100

*Note: Size classification may be determined by either storage or height of structure, whichever gives the higher

category.

Table 2.3: Dam Hazard Potential Classification

Used by EPA

Category

Hazard Potential Description

High Hazard Potential

Dams where failure or misoperation will probably cause loss of
human life.

Significant Hazard Potential

Dams where failure or misoperation results in no probable loss of
human life but can cause economic loss, environmental damage,
disruption of lifeline facilities, or can impact other concerns.
Significant hazard potential classification dams are often located in
predominantly rural or agricultural areas but could be located in areas
with population and significant infrastructure.

Low Hazard Potential

Dams where failure or misoperation results in no probable loss of
human life and low economic and/or environmental losses. Losses
are principally limited to the owner’s property.

Less Than Low Hazard
Potential

Dams where failure or misoperation results in no probable loss of
human life or economic or environmental losses.
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Table 2.4: Dam Hazard Classification*

Per IA DNR
Category Hazard Description
Multiple Dams Structures located in areas where failure of a dam could contribute to failure

of a downstream dam or dams, the minimum hazard class of the dam shall
not be less than that of such downstream structure.

High Hazard Structures located in areas where failure may create a serious threat of loss
of human life or result in serious damage to residential, industrial or
commercial areas, important public utilities, public buildings, or major
transportation facilities.

Moderate Hazard Structures located in areas where failure may damage isolated homes,
industrial or commercial buildings, moderately traveled roads or railroads,
interrupt major utility services, but without substantial risk of loss of life.
Structures that of themselves are of public importance.

Low Hazard Structures located in areas where damages from a failure would be limited to
loss of the dam, loss of livestock, damages to farm outbuildings, agricultural
lands, and lesser used roads, and where loss of human life is considered
unlikely.

*lowa DNR, Technical Bulletin 16 — Design Criteria and Guidelines for lowa Dams. December 1990.

2.3 AMOUNT AND TYPE OF RESIDUALS CURRENTLY CONTAINED IN
THE UNIT(S) AND MAXIMUM CAPACITY

The amount of CCW residuals currently stored in the units and maximum capacities are
summarized in Table 2.5.

North Ash Pond — Based on information from MEC, this pond contains fly ash, bottom ash and
boiler slag deposited over 32 years. This pond is currently active and remaining storage volume
varies due to the excavation of ash for retail sale (beneficial reuse). Fly ash no longer is
deposited in the pond. Fly ash disposal in the pond was terminated by December 31, 2007; fly
ash is currently dry-disposed in an ash monofill. A total of 1,239.7 acre-feet of fly ash and
bottom ash material were contained within the North Ash Pond, when last measured (March 17,
2009). As of 2009, the North Ash Pond had an estimated 39 percent remaining in total storage
capacity. Pool elevation at the time of the site visit was estimated at about 967.5 feet, which was
above the normal operating pool range, due to previous unusually wet weather conditions.

South Ash Pond — Based on information from MEC, this pond contains bottom ash, boiler slag,
and pH-adjusted process water from the demineralization system deposited over 31 years. This
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pond is currently active. A total of 663 acre-feet of bottom ash and boiler slag material are
contained within the South Ash Pond, when last measured (March 17, 2009). As of 2009, the
South Ash Pond had an estimated 50 percent remaining in total storage capacity. Pool elevation
at the time of inspection was estimated at about 970.8 feet, which was within the normal
operating pool range.

Table 2.5: Amount of Residuals and Maximum Capacity of Unit*
North Ash Pond South Ash Pond
Surface Area (acre) 171 133
Current Storage Volume (acre-feet) 1239.7 663
Total Storage Capacity (acre-feet) 2045.5 1326.5

*Based on data in MEC response to EPA’s RFI dated March 30, 2009

2.4 PRINCIPAL PROJECT STRUCTURES
2.4.1 Earth Embankment Dam

North Ash Pond — The dikes on the north and east sides and the levees on the
south and west sides of the North Ash Pond are earth-fill embankments. The soils
used for earth fill in the dikes appear to have been locally obtained from
excavations made within the basin area and those in the pre-existing levees are
believed to have been locally obtained, possibly from the borrow pits that
originally existed within the basin area. Based on boring information for the
monitoring well network (Appendix C -Doc 1.4), the virgin soils in the upper
profile consist of predominantly clay and silt (fine-grained soils), and these appear
to be the types of soils used in the earth-fill embankments. Deeper in the profile
the soils are granular, consisting of sand and sand with varying amounts of silt.
Specifications or notes concerning earth-fill embankment construction, such as
placement moisture content, lift thickness, degree of compaction, etc., were not
available. The length of the embankment forming the west side levee of the basin
is approximately 3679 feet, and the embankment forming the south side levee is
approximately 2746 feet. The total length of the perimeter dam is approximately
11,522 feet. The North Ash Pond is completely enclosed by the perimeter dam
and does not receive surface runoff from outside the pond area. The basic design
geometric features of the perimeter dam embankment are summarized in Table
2.1.

According to MidAmerican, the geometry of the dam (excluding levees along the
creeks) has not been altered since the North Pond was placed into service in 1978.
A representative design section of the levee embankment (South Side) is shown in
Exhibit 1. As shown in this exhibit, the design called for 10-foot wide crest and 3
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horizontal (H) to 1 vertical (V) side slopes. The final design grades of the levees
and dikes of the North Ash Pond are shown on the Finish Grades plans in
Appendix C - Doc 1.3. However, the crest of the south side levee is actually
about 3 feet higher than shown on the Finish Grade plans. MidAmerican
indicated that the USACE raised the Mosquito Creek and Pony Creek levees in
the early 1980s, and the change in height resulted in a slope of the crest from
elevation 982 feet to 983 feet. However, a recent survey of crest elevations
around the perimeter of the pond suggests that the Mosquito Creek levee was not
raised (see Appendix D - Item 2).

South Ash Pond — The dikes on the east, south, and west sides and the levee on
the north side of the South Ash Pond are earth-fill embankments similar to those
described above for the North Ash Pond. The length of the embankment forming
the north side levee is approximately 2917 feet. The total length of the perimeter
dam is approximately 9,489 feet. The South Ash Pond also is completely
enclosed by the perimeter dam and the does not receive surface runoff from
outside the pond area. The basic geometric features of the perimeter dam
embankment are summarized in Table 2.1.

According to MidAmerican, the geometry of the dam (excluding levee along
Pony Creek) has not been altered since the South Pond was placed into service in
1979. A representative design section of the levee and dike embankments is
shown in Exhibit 2. However, the north levee embankment (along Pony Creek) is
actually about 3 feet higher than shown on this section, and the east side dike
embankment actually varies in elevation down to a low point of 973.8 feet on the
south part of the dike. As noted above, MidAmerican indicated that the USACE
raised the Pony Creek levee in the early 1980s. As shown in Exhibit 2, the design
called for a 10-foot wide crest and 3 H to 1 V side slopes. A representative design
section of 189" Street (south entrance to plant) along the top of the west and south
dikes of the South Ash Pond is shown in Exhibit 3. As shown in this exhibit, the
design called for a 20-foot wide gravel-surfaced roadway with 5-foot wide
shoulders on either side along the dike crest; during the site visit the roadway was
observed to be asphalt-paved. The final design grades of the levee and dikes of
the South Ash Pond are shown on the Finish Grade plans in Appendix C - Doc
1.3. However, as noted above the crest of the north side levee is actually about 3
feet higher, and the crest of the south part of the east side dike is generally lower
than shown on the Finish Grades plans. A recent survey of crest elevations
around the perimeter of the South Ash Pond is included in Appendix D - Item 2.

The USACE is currently conducting a levee stabilization project, between the
North and South Ash Ponds, by straightening and dredging Pony Creek.
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2.4.2 Outlet Structures

North Ash Pond — Water ponds in the eastern half of the basin and can be
discharged through outlet works located near the east end of the south side levee
of the North Ash Pond. The outlet works consist of a concrete box with a 24-inch
reinforced concrete pipe (RCP) conduit through the levee to discharge into Pony
Creek. The discharge pipe extends from the embankment to the bank of Pony
Creek. A sluice gate controls discharge through the outlet pipe. A slide gate or
stop-log panel fitted in guides at the inlet end of the grated open-top concrete box
sets the typical operating level of water in the pond. Water flows over the stop-
log panel and under a concrete skimmer wall to the inlet chamber where water
would pass through a metering flume before entering the outlet pipe, if the sluice
gate is open. The outfall end of the pipe had a concrete end wall and a flap gate to
prevent backflow of water into the pipe during flood stages in Pony Creek.
However, the outfall section of the pipe has been detached but presumably will be
replaced as the USACE completes dredging of Pony Creek. Design details of the
outlet structure are shown in Appendix C - Doc 1.5 and in-part in Exhibit 1.

The water in the basin at the time of the site visit was estimated to be at elevation
of 967.5 feet, which is 11.3 feet below the low point on the perimeter dam crest,
but 5.5 feet above the typical operating pool elevation. At the time of the site
visit, the sluice gate of the outlet structure was closed and no discharge from the
structure was observed.

South Ash Pond — There is no outlet structure at the South Ash Pond. Water is
recycled to the plant and reused. When the pool is at relatively high levels, as
recently occurred due to unusually wet weather conditions, MidAmerican closely
monitors the water level and curtails excess water being discharged into the pond.
MidAmerican indicated that the “WSEC would consider in an emergency
situation, to acquire a permit amendment” from the IA DNR *“and divert some of
the water from the South Ash Pond to the North Ash Pond by using portable
pumps.”

The level of water in the basin at the time of the site visit was estimated to be at
elevation 970.8 feet, which is 3.0 feet below the low point on the dam crest.
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2.5 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN
GRADIENT

Using Google Maps dated 2010, no “critical” infrastructure was observed within a 5-mile down-
gradient radius. “Critical” infrastructure includes facilities such as schools and hospitals. There
are 30 schools, 4 medical facilities, and 3 veterinary facilities located within the 5-mile radius,
but all are located across the Missouri River or up-gradient to the north. These facilities are
noted on the 5-mile radius map included in Appendix C - Doc 1.1 of this report.

In general, the land use surrounding the WSEC is agricultural and industrial. Flood impacts
from postulated failure of the ash pond dams at the WSEC would impact immediately adjacent
properties and primarily impact Pony Creek or Mosquito Creek. The stream distance to the
Missouri River from the confluence of Pony Creek with Mosquito Creek at the ash ponds is less

than %2 mile.
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3.0 SUMMARY OF RELEVANT REPORTS, PERMITS AND INCIDENTS

3.1 SUMMARY OF REPORTS ON THE SAFETY OF THE MANAGEMENT
UNIT(S)

The WSEC conducts internal quarterly inspections and informal daily inspections of the dam
embankments; however, the inspections have not been documented and therefore no inspection
reports were available for review.

The levees bounding the North and South Ash Ponds along Pony Creek are a part of the Levee
District of Pottawattamie and Mills Counties (P & M Levee District); the levee bounding the
North Ash Pond along Mosquito Creek is part of the Levee District of Council Bluffs. The levee
districts are responsible for the embankments that form the flood-control levees. The U.S. Army
Corps of Engineers (USACE) assists the levee districts in the maintenance and inspection of the
levees, as well as with design and construction of improvements, rehabilitation, or repair. The
USACE is currently conducting an improvement project along the Pony Creek reach between the
two ash ponds. It is understood from MidAmerican staff that a geotechnical study of the levees
bounding the ash ponds along Pony Creek has been completed as part of the levee improvement
project. A report of the geotechnical study is currently under review by the USACE and the P &
M Levee District and therefore could not be released for review in this assessment. However,
MidAmerican had a separate preliminary geotechnical study conducted for use in this
assessment; the results of that study are summarized in Chapter 7.0 Structural Stability.

3.2 SUMMARY OF LOCAL, STATE AND FEDERAL ENVIRONMENTAL
PERMITS

The WSEC is currently regulated under NPDES Permit No. 78-20-1-01 (see Appendix C - Doc
1.6). This permit was effective on February 27, 2003, amended October 16, 2006, and expired
on February 26, 2008, according to the furnished documentation.

The North Ash Pond is regulated for water quality by the IA DNR. Groundwater
monitoring/sampling is conducted at a number of points (water-quality wells) around the North
and South Ash Ponds. Water sampling at the outlet structure of the North Ash Pond is also
conducted to monitor the quality of discharge that reaches Pony Creek, a tributary to Mosquito
Creek, which is tributary to the Missouri River.

3.3 SUMMARY OF SPILL/RELEASE INCIDENTS (IF ANY)
North Ash Pond — There have been no reported spill/release incidents at this basin.

South Ash Pond — There have been no reported spill/release incidents at this basin.
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40 SUMMARY OF HISTORY OF CONSTRUCTION AND OPERATION
4.1 SUMMARY OF CONSTRUCTION HISTORY
4.1.1 Original Construction

The original design of the WSEC surface impoundments was prepared by Black
& Veatch Consulting Engineers. The design drawings were sealed by a
Professional Engineer, Robert A. DeCamp, and the drawings were issued for
contract in March 1974. The name of the contractor for construction is not
available, and it is not known whether the basins were constructed under the
supervision of a Professional Engineer. Therefore, little is known of original
construction, other than the two basins were constructed sometime between 1974
and 1979, when the basins were placed into service. The levees along Pony Creek
and Mosquito Creek existed before construction of the ash basins; it is understood
that the levees are designed for the 100-year flood. The USACE provides
assistance to the levee districts with levee design, construction, maintenance, and
inspection issues.

North Ash Pond —This pond was constructed around a smaller pre-existing incised
pond (old borrow pit). The ash pond was formed by constructing earth-fill
embankments on the north and east sides; the north side dike tied-in to the
existing west side levee along Mosquito Creek at the northwest corner, and the
east side dike tied-in to the existing south side levee along Pony Creek at the
southeast corner. A design section shows that the south side levee along Pony
Creek was to be raised “by others” (see Exhibit 1). Finish Grades plans show that
the finished top elevation was to be 980 feet all around the basin; this apparently
was the elevation of the Pony Creek levee prior to its being raised “by others.”
Approximately 80 percent of the basin area was excavated down to create storage
space and to provide borrow soil for dike construction. The planned bottom
elevation was 948 feet, but it is not known if excavation actually extended down
to that elevation, since the actual bottom elevation was to be field determined by
earth-fill requirements. The basin was not lined. The Finish Grades plans show
that four existing “seepage wells” 160 feet apart in a line along the inside toe
(inside proposed basin) of the existing Mosquito Creek levee were relocated
slightly to the east because that part of the levee alignment was revised for the ash
pond construction at the southwest corner.

South Ash Pond — This pond was also constructed around a smaller pre-existing
incised pond (old borrow pit). The ash pond was formed by constructing earth-fill
embankments on the east, south, and west sides; the east side dike tied-in to the
existing north side levee along Pony Creek at the northeast corner, and the west
side dike tied-in to the existing north side levee along Pony Creek at the northwest
corner. There is no design section showing that the north side levee was to be
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raised “by others,” as was done for the south side levee for the North Ash Pond,
but it evidently was raised. The crests of the dikes on the south and west sides
were made 30 feet wide to accommodate a roadway and shoulders for the south
entrance (189" Street) to the plant The interior of this basin area was also
excavated down to create storage space and to provide borrow soil for dike
construction. The planned bottom elevation was 961 feet, but it is not known if
excavation actually extended down to that elevation, since the actual bottom
elevation was to be field determined by earth-fill requirements. This basin was
not lined.

4.1.2 Significant Changes/Modifications in Design since Original
Construction

The alignment of the SIRE rail line to a new ethanol plant to the south was
constructed within the ash ponds. The rail line runs north-south along the west
part of the ash ponds. The rail line was constructed on an earth-fill embankment.
Culverts through the embankment allow drainage from the west side to the east
side.

A modification in the South Ash Pond involved reconfiguring the flume to the re-
circulation pump structure. The flume was shortened and re-aligned, which
primarily involved removing an embankment that extended along the former
flume.

4.1.3 Significant Repairs/Rehabilitation since Original Construction

There have been no significant repairs/rehabilitation made to the ash ponds since
the original construction. As previously mentioned, the USACE is currently
conducting a levee stabilization project, between the North and South Ash Ponds,
by straightening and dredging Pony Creek.

4.2 SUMMARY OF OPERATIONAL HISTORY
4.2.1 Original Operational Procedures

The furnished documents do not include the original operational procedures.
However, it is presumed that original operation was much as it is today with
respect to the manner in which the ash is transported and disposed, i.e., by
sluicing with water into the basins where the ash particles are allowed to settle
out. In the North Ash Pond water was discharged through the outlet structure to
Pony Creek after assurance that the water met permit requirements. Carbon
dioxide (CO;) was infused with the water at the inlet chamber to adjust pH prior
to discharge. As in current operation at the South Ash Pond, the water was re-
circulated back to the plant for reuse as sluice water for the boiler Unit 3. The
inlet flume to the re-circulation pump was contained between the inside slope of
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north side levee and a long interior dike embankment parallel to the levee. It also
appears that at least one other interior finger dike was used as a baffle, to direct
circulation within the basin away from the inlet flume.

4.2.2 Significant Changes in Operational Procedures since Original Startup

No documents were provided to indicate that basic operational procedures have
significantly changed since original startup. However, fly ash is no longer sent to
the North Ash Pond; the wet disposal of fly ash was discontinued on December
31, 2007. All fly ash now is captured in silos and is sold for beneficial reuse or
sent to an ash monofill. Mining of the C-Stone, or solidified fly ash, from the
North Ash Pond for beneficial reuse was started at an undetermined time after
substantial cemented fly ash had accumulated in the basin.

4.2.3 Current Operational Procedures

The North Ash Pond is operated and monitored for water quality under an
approved NPDES permit. As previously discussed, water is not discharged from
the South Ash Pond but is recycled back to the plant for reuse. If there ever is a
need to remove water from the South Ash Pond, it would be done with portable
pumps discharging to the North Ash Pond after obtaining a temporary discharge
permit from the IA DNR. Current operational procedures are discussed in more
detail in Section 8.1 Operational Procedures.

4.2.4 Other Notable Events since Original Startup

The surface impoundments at the WSEC have been determined to be one of only
two breeding grounds in the state of lowa for two bird species, one of which is
listed as endangered and the other listed as threatened. MidAmerican
environmental personnel have developed and implemented a conservation and
management plan for the protected species, which has some impact on operations
at the ash ponds. See discussion of Least Tern and Piping Plover Conservation
Management Plan in Section 8.1 Operational Procedures.
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5.0 FIELD OBSERVATIONS
5.1 PROJECT OVERVIEW AND SIGNIFICANT FINDINGS

Dewberry personnel Frederic C. Tucker, PE and Mark Hoskins, PE collected available data and
documents and made field observations during a site visit on September 15, 2010, in company
with the participants listed in Section 1.3. The design engineer of record for North Ash Pond and
South Ash Pond was not present or available to assist with answering questions about these
basins.

The site visit began at 9:30 AM. Weather conditions during the visit were 80 degrees
Fahrenheit, sunny, and dry. Photographs were taken of conditions observed. Photographs
referenced below are contained in Appendix A and Field Observation Checklists are included in
Appendix B.

The overall visual assessment is that the earthen embankments that impound the North
Ash Pond and the South Ash Pond are in relatively good condition. No visual signs of
imminent instability or inadequacy of the principal structures at these basins that would require
emergency remedial action were observed. No evidence of past repairs was observed.
Observations of note include:

e Slough on outside slope of levee on north side of South Ash Pond (see Photos S.14,S.15);

e Dip in crest and low section on south part of dike embankment on east side of South Ash
Pond (see Photos S.19, S.21);

e Broken end section of outlet pipe from the North Ash Pond tossed up onto the north Pony
Creek bank (see Photos 0.3, 0.4);

e Wave erosion and steep slope angle just above water line on inside slope, particularly
around northeast corner of both ash ponds (see for example Photos N.11, N.12, N.25, S.7
in distance, S.15 in background);

e Trees and woody vegetation on outside slope of dike embankment on north side of North
Ash Pond (see Photos N.20 — N.23);

e Gravel (C-stone) sediment in overflow structure at entrance to outfall pipe at North Ash
Pond (see Photo O.1);

e Thick bromegrass and tall weeds, such as sunflowers, golden rod, etc. generally covering
embankment slope surfaces (see Photos N.11, N.12, N.21, N.22, N.37, N.39, S.9, S.11,
S.12, etc.); and

e A small erosion gully formed adjacent to the outside slope of the dike on the north side of
the North Ash Pond, near the railroad spur close to northwest corner (see Photo N.17).

It was observed that soils have been exposed along Pony Creek due to the recent USACE
dredging/straightening project. Due to the thick vegetative growth, embankment slope surfaces
were generally too obscured to allow close observation. However, no obvious indications of
stability problems were observed, except for the slough (Photos S.14, S.15) on the outside slope
of the levee on the north side of the South Ash Pond, where the USACE dredged portions of
Pony Creek. MidAmerican had offered to place riprap on this sloughed area and was asked to
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delay and allow the USACE project to continue when water elevations drop. The increased
rainfall had kept creek elevations high through the 2010 summer.

Along the North Ash Pond the Interstate 29 drainage swale held about a foot of water in the
lowest part during the September 15" site visit (see Photos N.29 and N.30). It appeared that
trees had been cut to clear out this swale and some tire tracks were evident. The cut trees were
not removed from the swale. There were no other significant wet areas evident adjacent to the
outside toes of the perimeter dikes around the North and South Ash Ponds.

5.2 NORTH ASH POND
5.2.1 Embankment Dam and Basin Area
Crest

The area immediately adjacent to the west side of the pool of water in the North
Ash Pond includes the C-stone mining area and the SIRE railroad embankment,
but the western limit of the ash pond is the levee along Mosquito Creek. The
crest around all sides of the North Ash Pond is accessible with automobiles.

Typical views of the crest around the North Ash Pond include:
West embankment: Photos N.13, N.47, N.49

East embankment: Photos N.26, N.32, N.34, N.38

North embankment: Photos N.11, N.12

South embankment: Photos N.39-N.41, N.43

No major depressions, sags, tension cracks or other signs of significant settlement
or mass soil movement were observed. No tension cracks which might suggest
soil shear failure were observed in the crest or along the edge of the crest.

Outside Slope and Toe

The outside slopes and toe areas are generally vegetated with bromegrass and
weeds along all sides; the north outside slope also has a few trees and some
woody vegetation. The swale area on the east side has some brush and tall weeds,
including some wetland vegetation. The south side toe area is the north bank of
Pony Creek. Pony Creek is being improved from a USACE
straightening/dredging project that is not yet completed.

Typical views of the outside slope and toe around the North Ash Pond include:
West embankment and Mosquito Creek: Photos N.1-N.4, N.14

East embankment: Photos N.26, N.28-N.31, N.35, N.38, N.42

North embankment: Photos N.15-N.24

South embankment and Pony Creek: Photos N.39, N.41, N.43
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No areas of significant erosion were observed. There was gully erosion evident
for a small section of the north side outside slope in groin at the railroad spur
(Photo N.17). No obvious signs of slumps, slides, bulges, tension cracks,
seepage, or animal holes were observed.

The Interstate 29 drainage swale on the east side was holding water about midway
along the swale in the toe area next to the outside slope (Photo N.29 and N.30).
This area does not appear to be seepage related. No active erosion was observed
along the swale.

Inside Slope and Basin Area

The inside slopes of the North Ash Pond are covered with bromegrass and tall
weeds in patches and do not show signs of sloughing; some general wave erosion
was observed along the waterline, which appeared more severe in the northeast
corner of the pond, as previously noted. No other significant erosion was noted
on the inside slopes. The north inside slope is steep near the edge of water. The
west dike (Mosquito Creek levee) is set back several hundred feet from the edge
of water. The railroad spur was built between the water and the west levee.
Culverts were placed under the railroad embankment to allow water to pass under
the railroad but were not passing water at the time of the site visit. C-Stone is
excavated for beneficial reuse in portions of the North Ash Pond.

There is also a bird sanctuary for portions of the North Ash Pond and
MidAmerican has been careful to protect areas of the pond to allow the birds to
migrate and nest during several months of the year.

Typical views of the inside slope and toe and other features around and within the
North Ash Pond include:

West embankment: Photos N.46, N.48-N.49

Railroad embankment: Photo N.44

East embankment: Photos N.25, N.27, N.34, N.36, N.38

North embankment: Photos N.11, N.12

South embankment: Photos N.37, N.40

Basin Area: Photos: N.5-N.10

Sluice Discharge Area: Photos N.45-N.45.d

No slumps, slides, or other signs of shear failure were observed in the visible parts
of the slopes above the water level. The surface of the exposed ash fill is
generally maintained free of vegetation, except for minimal scrub vegetation in
most areas, as this is the kind of habitat preferred by the protected birds; however,
the area surrounding the sluiced discharge is generally covered with a relatively
thick growth of small trees and underbrush.
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Abutments and Groin Areas

There are no abutments, and the only groins are those formed where the railroad
embankment intersects the perimeter dike. Gully erosion was observed in the
east-side groin on the outside slope of the dike embankment on the north side of
the North Ash Pond (Photo N.17). No other erosion, or displacements, or seepage
was observed at these groins.

5.2.2 Outlet Structures
Overflow Structure

The overflow structure for the North Ash Pond is located near the southeast
corner of the pond. The structure is shown in Photos N.33, O.1-0.4. The outfall
structure is a grated concrete rectangular weir inlet box. The concrete box
overflow structure surrounding the inlet end of the discharge pipe was observed to
be in good condition, although there appears to be C-stone gravel filling and
blocking some of the box structure, which has a concrete skimmer wall that
extends down to within 3 feet of the bottom of the structure, according to
furnished design drawings; rough measurements made on the inside of the
skimmer wall in the field suggests that the gravel sediment may be blocking the
bottom 2 feet of the 3-foot opening below the skimmer wall. The outfall pipe is a
24-inch diameter RCP; the end section, including end wall and flap gate appeared
to have been excavated during the USACE Pony Creek dredging/straightening
project (Photo O.4).

Outlet Conduit

As noted above, the outlet conduit is a 24-inch diameter RCP that has a damaged
end section. None of the pipe was visible, except for the damaged end section,
which was lying on the creek bank. The sluice gate at the inlet end of the pipe
was closed and water was not flowing through the pipe during the site visit.
There are no other outfalls for the North Ash Pond.

Emergency Spillway (If Present)

There is no emergency spillway.

Low Level Outlet

There is no low level outlet.
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5.3 SOUTH ASH POND
5.3.1 Embankment Dam and Basin Area
Crest

The area immediately adjacent to the west side of the pool of water in the South
Ash Pond includes the SIRE railroad embankment, but the western limit of the
ash pond is the original west dike and plant yard and building pad areas. The low
area between the railroad embankment and the west side does not receive sluiced
ash. The crest around all sides of the South Ash Pond is accessible with
automobiles.

Typical views of the crest around the South Ash Pond include:
West embankment: Photo S.27

East embankment: Photos S.13, S.18, S.19, S.21

North embankment: Photos S.9, S.11

South embankment: Photos S.22

No major tension cracks or other signs of shear failure or mass soil movement
were observed on the crest. The dike crest on the south part of the dike on the
east side of the pond is significantly lower than design (Photos S.19, S.21), as
discussed in some detail elsewhere in this report; the reason for this very low
section is currently unexplained. There was one deep rut within the asphalt-paved
roadway on the south side dike, which appeared to be a subgrade failure as a
result of heavy truck traffic.

Outside Slope and Toe

The outside slopes and toe areas are generally covered with grass and weeds
along the north, east, and south sides with no areas of significant erosion. The
swale between the east side dike embankment and the 1-29 roadway embankment
is generally covered with a growth of tall weeds, bushes and some small trees.

On the west side the outside area is largely plant yard and building pad areas with
little or no slope down from crest elevation. As previously mentioned, Pony
Creek is currently being improved under the USACE’s charge. There is a
significant slough on the outside slope of the levee on the north side adjacent to
Pony Creek (Photo S.14, S.15).
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Typical views of the outside slope and toe around the South Ash Pond include:

West embankment: Photo S.27 (visible in background)

East embankment: Photos S.13, S.18

North embankment: Photos S.10, S.12, S.14, S.15, S.17 (Drainage structure from
E. swale)

South embankment: Photo S.24

Except for the Pony Creek sloughing there are no other obvious signs of slumps,
slides, bulges, tension cracks, seepage, or animal holes in the outside slope.

Inside Slope and Basin Area

The inside slopes of the South Ash Pond are covered with grass and some tall
weeds and do not show signs of sloughing; as in the North Ash Pond, some
general wave erosion was observed along the waterline, which also appeared
more severe in the northeast corner of the pond. No other significant erosion was
noted on the inside slopes. The north inside slope of this basin also is steep near
the edge of water. The original west side is set back a couple of hundred feet
from the edge of water. The railroad spur was built between the water and the
west slope of the basin. Culverts were placed under the railroad embankment to
allow water to pass under the railroad but were not passing water at the time of
the site visit.

Typical views of the inside slope and toe and other features around and within the

South Ash Pond include:

West side slope and area between west side and railroad embankment:
Photos S.5-S.6, S.27

Railroad embankment: Photos S.4, S.26

East embankment: Photos S.19, S.21

North embankment: Photos S.8, S.10, S.11, S.16

South embankment: Photos S.20, S.22-S.23, S.25

Basin Area: Photos: Photos S.1, S.1.a, S.2

Sluice and Drain Line Discharge Area: Photos S.3-S.4

Pump Structure: Photo S.4

No slumps, slides, or other signs of shear failure were observed in the visible parts
of the slopes above the water level. The surface of the exposed ash fill is
generally bare.

Abutments and Groin Areas
There are no abutments and the only groins are those formed where the railroad

embankment intersects the perimeter dike. No significant erosion, displacements,
or seepage was observed at these groins.
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5.3.2 Outlet Structures

Overflow Structure

There is no gravity-flow outlet structure at the South Ash Pond. The water level
is regulated by the amount of inflow to the pond and the amount of water pumped
back to the plant from the pond for reuse. The only discharge point permitted by
the IA DNR is the outfall from the North Ash Pond.

Outlet Conduit

There is no outlet conduit.

Emergency Spillway (If Present)

There is no emergency spillway.

Low Level Outlet

There is no low level outlet.
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6.0 HYDROLOGIC/HYDRAULIC SAFETY
6.1 SUPPORTING TECHNICAL DOCUMENTATION
6.1.1 Floods of Record

Both ash ponds are totally contained within perimeter dikes and do not receive
off-site natural drainage. Therefore, they do not receive flood inflows from off-
site. The source of water into the ponds is sluice water, plant drainage and
precipitation that falls directly into the basins. Historic climate data available on-
line from the High Plains Regional Climate Center indicate that the record 24-
hour (1 day) precipitation in the area (Omaha Eppley Airfield) was 6.46 inches on
August 7, 1999 for the period of record 1948 to 2010. (This record holds also for
the period of record 1871 to 2010 for the Omaha area in the NOAA Online
Weather Data.) Hearsay evidence from MidAmerican staff is that, due to the very
wet weather conditions occurring in recent months, the water levels in the ash
ponds have been at the highest levels they have seen. The water level in the
South Ash Pond was at a record level at about 2.0 feet below the low point on the
crest. The record water level in the North Ash Pond is unknown, but still had
substantial freeboard even with the record rainfall this year. MidAmerican has
indicated that flow in the Missouri River was at a record 30-year high level this
year at a location just a few miles north of the plant, according to the USACE
website.

6.1.2 Inflow Design Flood

The ash ponds at the WSEC do not receive uncontrolled inflows from off-site (at
least not inflows up to the 100-year flood). MidAmerican representatives stated
that the WSEC plant is designed to be protected against the 100-year flood. In
fact, the more significant hydrologic issue with the ash ponds is not overtopping
of the perimeter dikes by impounded water, but overtopping of the dikes (levees)
by flood waters in Pony Creek and/or Mosquito Creek into the basins. It is
understood from MidAmerican personnel that the levees which bound the south
and west sides of the North Ash Pond and the north side of the South Ash Pond
are to provide protection against the 100-year (1% annual chance) flood under the
standards of the levee districts. Thus, flooding events greater than the 100-year
flood could produce flood water in Pony Creek that would overtop the levees and
inundate both ash ponds and/or could produce flood water in Mosquito Creek that
would overtop the levee on the west side of the North Ash Pond.

For ash ponds that are totally contained within a perimeter dike system, such as
the ash ponds at the WSEC, safe containment of water within the basins is
provided by maintaining sufficient freeboard to contain 100 percent of
precipitation over the basin area from the appropriate design storm. In this case,
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based on the 100-year flood design of the levees, the appropriate design storm for
containing 100 percent of precipitation over the basin areas is bounded by the
100-year storm. Based on the Intermediate Size Classification and Low Hazard
Potential Classification assigned to both of the ash ponds (see Section 2.2 of this
report), the “spillway design flood” (SDF) criterion is 100-year flood to %2
probable maximum flood (1/2 PMF), according to USACE ER 1110-2-106
(September 26, 1979).For these basins with only uncontrolled inflow as
precipitation, this criterion can be taken as 100-year precipitation (P100) to %2
Probable Maximum Precipitation (*2 PMP). By lowa Department of Natural
Resources” “Design Criteria and Guidelines for lowa Dams” (December 1990),
for “low hazard dams” not classified as “major structures,” the design rainfall
(Rp) =P100 + 0.12 (PMP — P100). From “lowa Precipitation Frequencies”
(1988): P100 = 6.7 inches (24-hour duration); PMP = 32.5 inches (all season, 24-
hour duration, 10 sg. mi.); and Rp = 9.8 inches, which is within the USACE
criterion; this design rainfall can be taken as the design “inflow” that the ash
basins should safely accommodate.

6.1.3 Spillway Rating

No spillway rating was provided for the outlet works at North Ash Pond. As
previously described, there is no outlet at the South Ash Pond. It is noted that
there is no need for a spillway rating for the outlet works at the North Ash Pond in
assessing hydrologic/hydraulic safety during major flooding events, since flow
out of the North Ash Pond through the outlet works would not be significant and
eventually not possible as the stage of water flow during flood in Pony Creek
builds and exceeds the water level in the ash pond.

6.1.4 Downstream Flood Analysis

No downstream flood analysis has been provided for the ash ponds. A qualitative
analysis based on field observations and review of available data is as follows:

The most likely flood scenario for both ash ponds is inundation of the ponds by
extreme flooding (greater than 100-year flood) in Pony Creek. During such a
flood the levees that bound the ash ponds on each side of Pony Creek would be
overtopped, allowing flood water to enter the basins and potentially fill them to
the top of the lower dikes that enclose the other sides of the basins. Extreme
flooding (greater than 100-year flood) in Mosquito Creek would likewise overtop
the levee that bounds the west side of the North Ash Pond.

If the basins are filled with flood water, the lower dikes that enclose the other
sides of the basins would be overtopped at the low points on their crests. At the
South Ash Pond this would most likely occur at the low section of the south part
of the dike on the east side; flood water would spill into and inundate the drainage
swale between the east dike and the 1-29 southbound roadway embankment, then
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flow to the south to a drainage ditch and adjacent land (ethanol plant site) on the
south side. The immediately adjacent part of the ethanol plant site is a low area
overgrown with bushes and small trees. The interstate roadway embankment
appeared to be higher than the dike, particularly near the south end of the bridge
over Pony Creek.

At the North Ash Pond overtopping would occur practically anywhere along the
dikes on the east and north sides. Flood water overtopping the east dike would
spill into and inundate the drainage swale between the east dike and the 1-29
southbound roadway embankment, then flow to the north to a drainage ditch and
adjacent farmland on the north side. The roadway embankment along this section
appeared to be higher than the dike near the north end of the bridge over Pony
Creek but lower where it parallels the north part of the dike. Flood water
overtopping the north dike would spill onto the farm road along the dike toe and
to the drainage ditch and adjacent farmland along the north side. Overtopping of
the west levee by flood water in Mosquito Creek would inundate the space
between the levee and the railroad embankment in the North Ash Pond.

The overtopped levees and dikes could be breached or partially breached, causing
release of some of the originally impounded water through the breaches when the
flood water recedes. Some ash would likely be eroded and transported with the
water flowing out of the basins through the breaches. Owing to the cemented
nature of at least the upper, exposed deposits of the fly ash in the North Ash Pond,
it is likely that little of this material other than some gravel-sized, detached pieces
would be moved out of the basin. Some of the bottom ash, which is cohesionless,
in both basins could potentially be transported out of the basins and be deposited
in the adjacent drainage swales and farmland and along Pony Creek and Mosquito
Creek to the Missouri River less than ¥2 mile away.

In short, the downstream flood risk posed by the ash ponds is not significant
compared to the flood risk posed by Pony Creek and Mosquito Creek. In
addition, the downstream areas along Pony Creek and Mosquito Creek from the
ash ponds to the Missouri River are confined to MidAmerican property, although
any peripheral breaches in the dikes could potentially impact adjacent farmland to
the north and part of the ethanol plant site to the south.

MidAmerican has indicated that overtopping of flood water from the creeks into
the ash ponds is considered to be very low risk, since the design high water
elevation based on the 100-year flood insurance study is 975.1 feet and the
minimum top elevation of the levee (along Pony Creek) is 982 feet.
MidAmerican has further indicated that they would work with the local USACE
District and the levee districts to assist in emergency response to shore up Pony
Creek and Mosquito Creek in the unlikely event of flood water threatening to
overtop the levees.
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6.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

No hydrologic/hydraulic analyses are available for the ash ponds. However, rigorous
analyses are not needed for evaluation of hydrologic safety of these basins, which are
totally contained within perimeter dike systems and do not receive off-site drainage.
Simple calculations as discussed in the following section are sufficient. Off-site storm
water can enter the basins only if the flood-protection levees along Pony Creek and
Mosquito Creek are overtopped during major flood exceeding the 100-year flood. The
levee districts and/or USACE presumably have technical documentation supporting the
100-year design of the flood-protection levees.

6.3 ASSESSMENT OF HYDROLOGIC/HYDRAULIC SAFETY

The North Ash Pond has a reported freeboard of 18 feet between the normal operating
pool level and the perimeter dike crest elevation, and the South Ash Pond has a reported
freeboard of 4 feet. From simple calculations both ash ponds have sufficient flood
storage capacity between normal operating pool levels and the dike crest elevations to
safely accommodate a design rainfall of 9.8 inches (0.82 feet), which is between the 100-
year precipitation and ¥2 PMP and in accord with the lowa Department of Natural
Resources” criterion. In fact, both ash ponds can accommodate much higher rainfalls. It
appears that the North Ash Pond could accommodate the full PMP (32.5 inches), even
considering interior drainage from high areas to low areas with area ratios up to 6; and it
appears that the South Ash Pond could accommodate ¥2 PMP (16.25 inches), similarly
considering interior drainage from high areas to low areas with area ratios up to about 3.
Thus, the hydrologic safety of the ash ponds is more controlled by the potential for
external flooding into the ash basins rather than overtopping of water impounded within
the basins. The hydrologic safety of the ash ponds is reliant on the flood-protection
levees, which are required by the levee districts to provide protection up to the 100-year
flood. This is at the lower limit of the USACE criterion for the size and hazard potential
classifications assigned to the WSEC ash ponds.
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7.0 STRUCTURAL STABILITY
7.1 SUPPORTING TECHNICAL DOCUMENTATION
7.1.1 Stability Analyses and Load Cases Analyzed

North Ash Pond Dike and South Ash Pond Dike — No stability analyses appear to
have been performed for the ash pond dikes during original design studies
performed prior to issue of the contract documents in 1974. As previously
mentioned, a geotechnical study of the levees bounding the North and South Ash
Ponds along Pony Creek has been completed as part of the levee improvement
project being conducted by the USACE, but the report of that geotechnical study
is currently under review by the USACE and the P&M Levee District and
therefore could not be released for review in this assessment. However,
MidAmerican engaged Terracon Consultants, Inc, (Terracon) to perform a
preliminary geotechnical study of the ash pond dikes under MidAmerican’s
responsibility at both the North Ash Pond and the South Ash Pond, to provide
geotechnical data and stability analysis results for use in this assessment. The
results of that study are presented in Terracon’s Geotechnical Engineering Report,
dated October 22, 2010, included in Appendix D - Item 3 for reference. The field
exploration program included 5 test borings, including both disturbed and
relatively undisturbed soil samples, and 3 supplementary electric-cone soundings
at eight selected locations on the crest of the perimeter dikes on the south and east
sides of the South Ash Pond and east and north sides of the North Ash Pond.
Standard penetration testing (SPT) was performed in granular soils and calibrated
hand penetrometer tests were performed on cohesive samples. Laboratory tests
were performed on both the disturbed and relatively undisturbed samples to
determine classification and engineering properties and parameters of the dike
embankment fill, and foundation soils. The laboratory tests included
determinations of: moisture content, dry density, Atterberg limits (plasticity),
grain size distribution, unconfined compressive strength, and triaxial shear
strength (both Unconsolidated Undrained and Consolidated Undrained). Seven
critical cross sections of the perimeter dikes were selected for global stability
analyses. The geometry of the sections was taken from previous survey by HGM
Associates, Inc. (HGM). Slope stability analyses of both the inside (upstream)
and outside (downstream) slopes were performed for the following cases:

e Static stability under steady-state seepage conditions with a maximum
operating pool elevation of 970.0 feet for the North Ash Pond and 971.3
feet for the South Ash Pond, and

e Seismic stability (pseudo-static method) using a horizontal seismic
coefficient of 0.0428 and vertical seismic coefficient of zero, also
assuming maximum operating pool elevations in the ash ponds.
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Four of the critical cross sections occur on the perimeter dike at the South Ash
Pond (Sections A-A, C-C, E-E, and F-F in the geotechnical report); three occur on
the perimeter dike at the North Ash Pond (Sections L-L, M-M, and O-O in the
geotechnical report).

Static stability under “undrained” conditions for the soils was not analyzed, as
Terracon did not believe that undrained shear strength of the soils was a valid
state after the many years the dikes have been in place. Terracon indicated that
the “drained” shear strengths used for the cohesive soils in the embankment and
foundation took into consideration long-term strain softening; therefore the design
shear strength parameters selected for use in the analyses are lower than the
parameters given by “peak” strengths from the consolidated undrained triaxial
tests that were performed. Terracon also indicated that the rapid draw-down case
for the upstream slope also was not analyzed because there is no mechanism for
rapidly withdrawing water from the ash ponds.

The seismic stability analysis using the pseudo-static method was indicated to be
run at 2/3 of the design ground acceleration. Terracon interpreted the peak
ground acceleration at the project site to be 0.0455g from the 2008 USGS
Earthquake Hazard Maps for 2 percent probability of exceedance in 50 years.

The slope stability analyses were performed using the computer program
SLOPE/W developed by Geoslope Inc. In the static stability analysis for steady
state seepage conditions factors of safety were computed for potential circular arc
rotational failures to search for the failure arc with lowest factor of safety.
Similarly, the seismic (pseudo-static) stability analysis was performed. The
computer program used the Morganstern-Price method to calculate the critical
failure surfaces. The results are presented in Terracon’s Geotechnical
Engineering Report in Appendix D - Item 3 and summarized in Subsection 7.1.4.

No other potential failure modes were analyzed or evaluated, such as seepage
uplift (high exit gradients) at the embankment toe due to underseepage, or
liquefaction potential during seismic shaking.

7.1.2 Design Properties and Parameters of Materials

North Ash Pond Dike and South Ash Pond Dike — The borings and cone probes
made by Terracon indicate that the dike embankments consist predominantly of
fat clay underlain by a foundation soil profile consisting of an upper layer of fat
clay and a lower layer of silty sand of undetermined depth; the borings were
typically terminated in the silty sand at depths of 50.0 feet, except in Boring B-2,
which was still in the fat clay at the 50-foot termination depth. The upper fat clay
layer below the embankment in the two borings (B-1 and B-2) made in the South
Ash Pond perimeter dike is quite thick (25.5 feet to more than 40.0 feet)
compared to the fat clay foundation soil layer thickness (4.5 feet to 6.5 feet)
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penetrated in the three borings (B-4, B-5, and B-6) made in the North Ash Pond
perimeter dike. In addition, the thick fat clay layer becomes progressively softer,
ranging from stiff or very stiff in the upper part of the layer to very soft in the
lower part of the layer. The relative density of the underlying silty sand layer
ranges from loose to dense but is typically medium dense. Table 7.1 shows the
design properties and parameters used in the analysis sections. Specific design
data for each section are shown on the analysis sections contained in Terracon’s
Geotechnical Engineering Report in Appendix D - Item 3.

Table 7.1: Design Properties and Parameters of Materials used in

Analyses
Drained Strength Parameters
Total Unit
Material Wt. (pcf) C” (psf) @ (deg)
Embankment Fill 120 50 26
Fat Clay Foundation Soils 120 50 26*
Silty Sand 125 0 29

*20° used for soft and very soft clay layers below elevation 950 feet. See Terracon’s report in
Appendix D - Item 3 for source of information in this table.

7.1.3 Uplift and/or Phreatic Surface Assumptions

North Ash Pond Dike and South Ash Pond Dike — The phreatic surface or
piezometric level in the embankment slope stability analysis sections appears to
have been based on maximum operating pool level on the inside and seepage line
cropping out at or near the outside toe, with piezometric level varying linearly
through the embankment between the inside and outside water levels.

From visual observations in the field, the phreatic surface did not appear to crop
out on the outside slopes of the perimeter dikes under the higher than normal pond
water levels existing at the time of the site visit, although wet soil conditions were
noted in the swale on the east side of the perimeter dikes, between the dikes and
the 1-29 embankment. The above noted phreatic surface assumption is consistent
with this observation.

7.1.4 Factors of Safety and Base Stresses
North Ash Pond Dike and South Ash Pond Dike — The computed factors of safety

for the various sections analyzed for static stability and for seismic (pseudo-static)
stability are shown in Table 7.2 and Table 7.3, respectively.
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Table 7.2: Static Stability Factors of Safety (Steady State Seepage)
Calculated Minimum Factor of Safety (FS)*

Location Section Upstream Slope Downstream Slope
A-A 1.73 1.79
South Ash Pond C-C 1.50 1.82
Perimeter Dike E-E 4.05 2.20
F-F 1.66 1.64
L-L 1.70 1.61
0-0 1.57 1.64

*For deep-seated potential failure surfaces that extend to the crest; shallow surfaces near toe may
be lower. See Terracon’s report in Appendix D - Item 3 for source of information in this table.

The U.S. Army Corps of Engineers (USACE) recommended minimum FS
criterion is 1.0 for seismic stability.

Table 7.3: Seismic (Pseudo-Static) Stability Factors of Safety (Seismic
Coefficients = 0.0428 Horiz. & 0 Vert.)

Calculated Minimum Factor of Safety (FS)*

Location Section Upstream Slope Downstream Slope
A-A 1.52 1.57
South Ash Pond C-C 1.39 1.6
Perimeter Dike E-E 2.42 1.82
F-F 1.45 144
L-L 1.50 1.40
0-0 1.39 1.46

*For deep-seated potential failure surfaces that extend to the crest; shallow surfaces near toe may
be lower. See Terracon’s report in Appendix D - Item 3 for source of information in this table.

The USACE recommended minimum FS criterion is 1.0 for seismic stability.
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7.1.5 Liquefaction Potential

No liquefaction potential analyses for the dike embankments that impound the ash
ponds were performed in Terracon’s preliminary geotechnical study. Such
analyses may have been performed in the geotechnical study of the Pony Creek
levees for the USACE and P&M Levee District, but that study is currently not
available for review. Limited available subsurface information from the Terracon
preliminary geotechnical study shows that the silty sands underlying the fat clay
foundation soils typically have medium dense relative density although pockets of
loose relative density are present. The lowest standard penetration test (SPT)
resistance obtained in the loose silty sand pockets was 6 blows per foot. Thus,
overall the silty sand foundation soils do not appear to be susceptible to
liquefaction under the low earthquake intensities expected in the region; even
though the loose pockets of silty sand probably would be marginally susceptible
to liquefaction under strong earthquake shaking.

7.1.6 Critical Geological Conditions and Seismicity

The ash ponds were developed on alluvial bottomlands next to the Missouri
River. The Terracon report relates that the Soil Survey of Pottawattamie County,
lowa indicates the mapped soil type (applicable to relatively shallow depths in the
profile, typically 6 feet or less) in the area is Albaton Silty Clay, which formed on
clayey alluvium, is poorly drained, is occasionally flooded, and has a seasonally
high water table depth of 0 to 12 inches. From the test boring data in the Terracon
report, the virgin site soils underlying the dike embankments consist of cohesive
soils underlain by granular soils. The cohesive soils consist of very stiff to very
soft fat clays and the underlying granular soils consist of loose to dense silty fine
sands. Potential critical conditions often associated with cohesive alluvial soils
are high compressibility and low shear strength, particularly if they are
geologically recent deposits. Fat clays also have high shrink-swell potential
related to changes in moisture content. Potential critical conditions often
associated with alluvial sands are loose or very loose relative densities and the
potential for liquefaction and, with respect to impounding structures, high
permeability and the potential for excessive underseepage or high exit gradients.
The shear strength (stability) issues are addressed in Terracon’s engineering
analyses, as previously discussed, but underseepage and liquefaction potential
issues have not been addressed.

Seismicity — The site of the ash basins is in an area of relatively low seismic
hazard. Based on USGS Seismic-Hazard Maps for Central and Eastern United
States, dated 2008, the WSEC, including both the North Ash Pond and the South
Ash Pond, is located in an area anticipated to experience about 0.05g peak ground
acceleration with a 2-percent probability of exceedance in 50 years.
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7.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

The furnished supporting technical documentation for structural stability is generally
adequate for the purposes of this assessment with respect to global stability under static
and seismic (pseudo-static) loading conditions. The methods used in the slope stability
analyses are acceptable for these dikes. Material properties and parameters and other
assumptions used in the analyses appear to be reasonable.

Underseepage and liquefaction potential were not addressed in the furnished supporting
technical documentation. The potential for high uplift pressures at the levee/dike
embankment toes due to underseepage is a concern where the clay foundation layer is
relatively thin, as occurs at the explored embankment sections around the North Ash
Pond and as may occur at unexplored embankment sections around the South Ash Pond,
particularly near Pony Creek. The presence of “underseepage wells” on the inside toe of
the Mosquito Creek levee at the southwest corner of the North Ash Pond suggests that
there was a past concern (perhaps by the USACE) about uplift pressures during flooding
in the creek; the wells were likely installed to relieve the temporary uplift pressures
during flooding and prevent or minimize the chance of a “blowout” occurring. Therefore
there is a need for documented underseepage analyses to demonstrate that the
levees/dikes impounding the ash ponds have adequate safety in this respect. This
underseepage issue is more critical for the embankments that serve as flood protection
levees along Pony Creek and Mosquito Creek. It is presumed that the recent geotechnical
study completed for the USACE/P&M Levee District includes such analyses. If the
underseepage analyses in that study used analysis sections similar to or more
conservative than the dike embankment sections on the other sides of the ash ponds,
MidAmerican may adopt those documented analyses as being representative of the dike
sections under their responsibility. Otherwise, MidAmerican should conduct
underseepage analyses for those dikes to document that the dikes will be safe against
seepage uplift at the outside toe under extreme pool levels in the ash ponds.

Less critical is the need for liquefaction analysis. Although the underlying silty sands do
not appear to be highly susceptible to liquefaction, particularly under the relatively low
earthquake intensities expected in the region, at least simple analyses using empirical
methods should be performed to document that liquefaction is not a significant threat to
the performance of the impounding dikes.

The reason for the very low dike embankment section on the south part of the perimeter
dike on the east side of the South Ash Pond is currently unknown. In the absence of
documentation (e.g., as-built notes, construction reports, etc.) of the reason for the low
section of the dike, a documented investigation should be made of the compressibility
(primary and secondary consolidation characteristics) of the underlying thick very soft fat
clay layer and its effect on the performance of the dike embankment. The effect of
design earthquake shaking on the very soft clay layer is a potential issue that should also
be evaluated.
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7.3 ASSESSMENT OF STRUCTURAL STABILITY

Based on visual observations and review of the Terracon’s Geotechnical Engineering
Report, the structural stability of the perimeter dikes impounding the ash ponds appears
adequate with respect to global stability under static and seismic (pseudo-static) loading
conditions. The slough that was observed on the outside slope of the levee on the north
side of the South Ash Pond appears to have been caused by loss of toe support due to
erosion during flood flows in Pony Creek and not due to inherent instability of the levee
section. The safety of the dike/levee embankments around both ponds with respect to
seepage uplift and liquefaction potential is undetermined and thus unknown at this time.
In addition the reason for the low dike embankment section on the east side of the South
Ash Pond is undetermined and unknown at this time. Additional study is needed or
documentation is needed to assess these issues.

The visible parts of outlet structure at the North Ash Pond appeared to be in sound and
stable condition with no visual evidence of significant deterioration, except at the
discharge end of the outlet pipe, including end wall and flap gate, which apparently were
damaged during straightening/dredging operations in Pony Creek. The damaged end of
the outlet structure should be repaired to assure continued satisfactory service.

From MidAmerican it is understood that the USACE has indicated that fixing various
issues in the area of the Pony Creek improvement project, including repair of the
discharge end of the outlet pipe and repair of the slough on the outside slope of the levee
on the north side of the South Ash Pond, will have started in late October 2010, before
issue of this assessment report.
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8.0 ADEQUACY OF MAINTENANCE AND METHODS OF OPERATION
8.1 OPERATIONAL PROCEDURES

North Ash Pond — This basin is currently used for storage and disposal primarily of
bottom ash (including boiler slag), which is sluiced from boiler Units 1 and 2 into the
southwest part of the basin, and mill rejects (pyrite). The channel through settled ash
beyond the outfall pipe is periodically dredged to maintain an open channel to the main
body of water in the eastern half of the basin. The location of the inflow is altered from
time to time to achieve even distribution of settled ash in the basin. Water is discharged
through the outlet structure to Pony Creek after assurance that the water meets permit
requirements. Carbon dioxide (CO,) formerly was infused with the water at the inlet
chamber to adjust pH prior to discharge; however, this practice was discontinued,
apparently because the pH levels naturally remained within discharge limits.

As previously described, fly ash formerly was sluiced into the North Ash Pond until
December 31, 2007. All fly ash now is captured in silos; some goes to market and the
remainder goes to an ash monofill (landfill). The fly ash deposited in the basin was
hydrated and solidified into thin cemented layers, resembling shale rock, called C-stone.
The surface of the solidified fly ash in the western half of the basin, which is well above
the normal water level in the eastern half, is generally surfaced with gravel and
sometimes used as a lay-down area for storage of equipment and materials and as a
stockpile area for earth materials during construction projects. Current on-going
operations also include mining the solidified fly ash (C-stone), which is stockpiled in
windrows before being moved off-site for beneficial use; its main use is for stabilizing
weak subgrades in road construction. MidAmerican indicated that the ash material is
tested for arsenic before being used for beneficial purposes.

The sluice water is impounded in the eastern half of the basin and its level can be
regulated when needed with the discharge structure located through the perimeter dike on
the south side near the east end. However, since the basin is incised, the normal water
level is lower than the typical toe elevation outside the perimeter dike. The area of the
basin on the west side of the SIRE railroad embankment across the western part of the
basin is not used for ash placement.

South Ash Pond — This basin has always been used for storage and disposal primarily of
bottom ash (including boiler slag), which is sluiced from boiler Unit 3 into the western
side of the basin, and mill rejects; the basin has never received fly ash. Plant drainage
and pH-adjusted process water from the demineralization system are also discharged into
this basin. The channel through settled ash beyond the outfall pipes is periodically
dredged to maintain an open channel to the main body of water in the basin, and the
location of the inflow is altered from time to time for even distribution of the settled ash.
As previously described, there is no outlet structure for the South Ash Pond; the water in
the basin is pumped and re-circulated to the plant for reuse in quenching and sluicing
bottom ash from Unit 3. In the past, prior to construction of the SIRE railroad
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embankment across the western part of the basin, settled ash in the northwest part of the
basin was surfaced with gravel and used for parking of automobiles and light trucks. The
area of the basin on the west side of the SIRE railroad embankment across the western
part of this basin also is not used for ash placement.

Least Tern and Piping Plover Conservation Management Plan — The least tern, which is
listed as an endangered species, and the Great Plains piping plover, which is listed as a
threatened species, have been observed for many years to use the barren surface areas at
both surface impoundments at the WSEC as nesting grounds. These MidAmerican ash
basins in Pottawattamie County and those at the MidAmerican Neal Energy Center in
Woodbury County are the only known breeding locations for these two listed species in
the state of lowa. At the recommendation of the U.S. Fish and Wildlife Service
(USFWS), MidAmerican has recently (April 2010) developed and implemented a Least
Tern and Piping Plover Conservation Management Plan; a copy of the plan is included in
Appendix E for reference. The plan includes an education program for WSEC employees
and contractors and land management strategies, which will have some impact on
operations in the basin areas during the nesting period, taken as April 1 to August 15 in
accordance with the USFWS recommendation. Prior to commencing activities such as
dredging along the ash sluice line discharge area at the South Ash Pond and C-stone
mining at the North Ash Pond during the nesting period, point count surveys are to be
completed to determine if the proposed work will impact the listed species” nest locations
and create boundary limits for the operational activities. According to the plan, the C-
stone stockpile is to be maintained but no additional material is to be added to it. Long
term the mined C-stone will be hauled to a stockpile location away from the North Ash
Pond, so that the material can be sold year round.

8.2 MAINTENANCE OF THE DAM AND PROJECT FACILITIES

The south side dike of the North Ash Pond and the north side dike of the South Ash Pond
are parts of the Pony Creek flood-control levee system, which is controlled and
maintained by the Pottawattamie and Mills Counties Levee District. The west side dike
of the North Ash Pond is part of the Mosquito Creek flood-control levee system, which is
controlled and maintained by the Council Bluffs Levee District. MidAmerican maintains
the remaining dikes that enclose the ash ponds as needed. As previously described, there
is a slough (slope failure) on the outside slope of the dike (levee) on the north side of the
South Ash Pond that appeared to have been caused by toe erosion during recent flooding
in Pony Creek. Apparent temporary alteration in the Pony Creek alignment during the
USACE on-going stream straightening/dredging project appeared to have allowed the
stream to more directly impinge the embankment toe at the location of the slough. It is
understood from MidAmerican personnel that the USACE is planning to repair the slope
after the water in Pony Creek returns to normal level.

It appeared that the perimeter dikes receive basic maintenance to generally keep trees and
woody vegetation off the dike embankments. There was evidence in several locations,
commonly in outside toe areas next to the 1-29 drainage swale, where small to medium-
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sized trees had been recently removed. However, it appeared that the outside slope of the
dike on the north side of the North Ash Pond has received no maintenance to remove
trees and woody vegetation and, as a consequence, a few large trees, some small trees and
bushes, and tall weeds have become established on the outside slope and toe of the dike
embankment; it is noted that this outside slope is outside the fenced boundary of
MidAmerican property and a gravel-surfaced road at the base of the slope is a private
road.

Grass on the crest and uppermost part of the embankment slopes of the perimeter dike
system around the North Ash Pond had recently been mowed, as well as grass on the
crest and uppermost part of the dike embankment of the north side of the South Ash
Pond, and next to the gravel-surfaced crest of the dike embankment on the east side of the
South Ash Pond. Bromegrass typically covers the embankments, although wild
sunflowers have taken over in some areas. The bromegrass is a sod-forming grass that is
thick and appears to have good resistance to erosion. The bromegrass grows 15 to 30
inches high. MidAmerican’s practice has been to allow the bromegrass to grow to
maturity un-mowed on the embankment slopes, to enhance protection against surface
runoff erosion.

The ash pond perimeter dikes are generally free of erosion. However, at the South Ash
Pond the inside slope of the dike embankment on the east side near the north end is
eroded along the waterline, apparently due to wave action when strong winds blow from
the northwest. At the North Ash Pond wave erosion also occurs in the dike embankment
in a similar position along the waterline; the inside slope of the dike embankment on the
north side near the east end is steep just above the waterline, apparently due to past wave
erosion, but it has a thick cover of bromegrass. MidAmerican staff indicated that there
are plans to place riprap armor along the eroded section of embankment at the South Ash
Pond. In addition there is a small erosion gully that has formed adjacent to the outside
slope of the dike on the north side of the North Ash Pond, near the railroad spur close to
northwest corner. This gully appears to have resulted from concentrated runoff flowing
over the dike.

The visible parts of the outlet works at the North Ash Pond appeared to be in good repair,
except for the detached section of pipe, end wall, and flap gate at the discharge end of the
outlet pipe. Also, the overflow structure at the inlet end of the outlet pipe appeared to
contain a lot of gravel-sized flat pieces of C-stone that have eroded into the structure.
Approximate measurements in the field indicate that the level of this “sediment” may be
within about one foot of the bottom of the skimmer wall, leaving an opening of only 1
foot. The design opening beneath the skimmer wall is 3 feet; therefore it appears that 2
feet of sediment has accumulated under the skimmer wall. The consequences of
complete blockage of the opening under the skimmer wall would be that water would
have to build to just above elevation 970 feet to overtop the sidewalls of the structure to
reach the inlet chamber and the benefit of the skimmer wall would be lost.

8.3 ASSESSMENT OF MAINTENANCE AND METHODS OF OPERATION
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8.3.1 Adequacy of Operational Procedures

Operational procedures at both the North Ash Pond and the South Ash Pond
appear to be appropriate and adequate.

8.3.2 Adequacy of Maintenance

The slump on the levee (outside slope of dike on north side of South ash Pond)
and damaged end of outlet pipe from the North Ash Pond are significant repair
issues that are to be addressed by the USACE. Maintenance of the impounding
embankments of both the North Ash Pond and the South Ash Pond and the North
Ash Pond outlet works appears to be generally adequate. However, in addition to
routine maintenance, there are maintenance issues listed below that should be
addressed by MidAmerican:

e Allowing the bromegrass to grow to maturity on the embankment slopes
appears to have an advantage (good erosion resistance) that outweighs the
disadvantage (some hindrance to visual observations for problem
conditions), particularly since it does not appear to grow to great height.
However, tall vegetation like sunflowers, goldenrod, and other stalky
weeds should preferably be eradicated or controlled by cutting two or
three times during the growing season.

e Woody vegetation on the outside slope of the dike on the north side of the
North Ash Pond is undesirable. If possible, small trees and bushes should
be removed before they become large. (This may require negotiating an
agreement with the adjacent land owner to gain access to the outside
slope.) At this point it probably would be best to leave the few large trees
in-place, since cutting them now would initiate decay of root systems that
may extend far into the embankment. However, because the outside toe
elevation is generally higher than the normal water level in the pond and
not much below the maximum water level in the pond, there appears to be
no significant threat of seepage occurring along decayed root systems at
normal water level and probably not much threat during maximum water
level. The threat would be more significant if extreme water levels
approaching the top elevation of the perimeter dike were to occur.

e Consideration should be given to placing riprap protection on the eroded
inside slope of the North Ash Pond along the waterline on the east side
near north end, when planned riprap repairs at the South Ash Pond are
done. The dike embankment on the north side of the North Ash Pond
where the inside slope is very steep just above waterline should be closely
observed in future inspections to check for tension cracks, slide scarps or
other signs of mass soil movement.
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e The sediment in the overflow structure should be cleaned out and
maintained clear in the future to assure that the opening under the skimmer
wall is not blocked.

e The small erosion gully that has formed adjacent to the outside slope of
the dike on the north side of the North Ash Pond, near the railroad spur
close to northwest corner, should be repaired as part of routine
maintenance.
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9.0 SURVEILLANCE AND MONITORING PROGRAM
9.1 SURVEILLANCE PROCEDURES

The MidAmerican WSEC does not have a formal program of inspections of the perimeter
dikes around the ash ponds or the outlet structure at the North Ash Pond, other than to
have plant operating personnel make drive-around inspections once per quarter to check
the condition of the dike embankments and outlet works; these inspections have not been
documented with a checklist or report. Informal observations of conditions in and around
the ash ponds are made by both operating and security personnel during the course of
daily operations.

Some level of surveillance of the perimeter dikes that serve as flood-control levees along
Pony Creek and Mosquito Creek presumably is conducted under the purview of the
Pottawattamie and Lee Counties Levee District (for Pony Creek) and the Council Bluffs
Levee District (for Mosquito Creek).

9.2 INSTRUMENTATION MONITORING
9.2.1 Instrumentation Plan

There is no permanent dam performance monitoring instrumentation in place in
the impounding embankments of the North Ash Pond and the South Ash Pond.
MidAmerican has placed temporary steel pins (rebar) at intervals in the ground
surface back of the slough on the outside slope of the dike on the north side of the
South Ash Pond to provide a means of monitoring any progression of backward
sloughing until the slope can be repaired by the USACE. Groundwater
monitoring wells have been installed at various locations around the basins for
compliance monitoring of groundwater quality.

9.2.2 Instrumentation Monitoring Results

There are no permanent dam performance monitoring instruments and, thus, no
results of dam monitoring. Visual monitoring of the temporary steel pins behind
the slough by WSEC personnel has indicated that there was some additional
backward sloughing soon after the initial slough occurred, but its progression has
diminished, and the sloughing does not currently threaten a breach of the dike.
WSEC personnel plan to continue monitoring the pins until the slope is repaired.

9.2.3 Dam Performance Data Evaluation
Not applicable, since there are no permanent dam performance instruments.

WSEC’s monitoring of the temporary steel pins behind the slough until the slope
is repaired is an appropriate precaution. In-depth evaluation of groundwater
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quality monitoring results is beyond the scope of this structural/stability
assessment.

9.3 ASSESSMENT OF SURVEILLANCE AND MONITORING PROGRAM
9.3.1 Adequacy of Inspection Program

The inspection program is substandard. A formal inspection program should be
developed and implemented. At a minimum the inspection program should
include:

e Quarterly inspections performed by plant operating personnel familiar
with the dike embankments and trained on what to look for in the field.
The quarterly inspections should be documented; use of a checklist form is
suggested.

e Annual inspections performed by an engineer familiar with the dike
embankments and associated engineering data. The annual inspections
should be documented with a written inspection report, or checklist form,
including evaluation and recommendations.

e Internal inspections of the outlet structure should be conducted every 5
years with a remote camera or by personnel using confined-space entry
procedures. The results should be documented with a written inspection
report.

9.3.2 Adequacy of Instrumentation Monitoring Program

There is no permanent dam performance monitoring instrumentation in place at
either ash pond perimeter dike. No significant problem or suspect condition, such
as recent excessive settlement, seepage, shear failure (other than the slough with
known cause), or displacement was observed in the field that might be reason for
installation of permanent instrumentation. In the absence of stability problems or
seepage issues, there is no need for permanent performance monitoring
instrumentation at this time.
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EXHIBIT 1. REPRESENTATIVE SECTION OF NORTH ASH POND LEVEE
EMBANKMENT (South Side at Outlet Works)
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EXHIBIT 2: REPRESENTATIVE SECTION OF SOUTH ASH POND EMBANKMENTS

CL
5050
— 3
(Estimatedat __ EL. 970’-8" < EL. 980°-0 -
time of site visit) (Actual elevation varies 973.7" to 985.4") 1
EL. 968°-0”
1 |— (Actual elevation varies

966.0” to 970.0”)

TYPICAL SECTION
NOT TO SCALE

REPRESENTATIVE SECTION OF IMPOUNDMENT EMBANKMENT
EXCLUDING NORTH SIDE EMBANKMENT

CL
51_ 0’1; 51_ On
; b 7 3
(Estimatedat _ EL. 970’-8”" < EL. 983’-0 -
time of site visit) (Actual elevation varies 980.2" to 983.3") 1
EL. 968°-0”
|— (Actual elevation
1 varies 966.0" to 970.0°)
TYPICAL SECTION
NOT TO SCALE

REPRESENTATIVE SECTION OF NORTH SIDE EMBANKMENT
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EXHIBIT 3: REPRESENTATIVE DESIGN SECTION OF 189th STREET
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APPENDIX A

SITE VISIT PHOTOS
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Photo N.1 Photo N.2
North Pond dike outside slope (W side viewed S) North Pond dike outside slope (W side viewed N)
Photo N.3 Photo N.4
North Pond Mosquito Creek dike outside toe area North Pond Mosquito Creek dike outside toe area
(W side viewed S) (W side viewed N)
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Photo N.5 Photo N.6

North Pond (viewed SE) North Pond (viewed E)
Photo N.7 Photo N.8

North Pond (viewed NE) North Pond (viewed N)

-concrete access road in the foreground
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Photo N.9 Photo N.10

North Pond Water edge fly ash deposits North Pond end of discharge area (viewed S)
Photo N.11 Photo N.12

North Pond dike crest (N side viewed E) North Pond dike inside slope and crest (N side viewed W)
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Photo N.13 Photo N.14
North Pond dike crest (W side viewed S) North Pond dike outside slope (W side viewed S)
Photo N.15 Photo N.16
North Pond dike outside slope (N side viewed E) North Pond dike outside toe area (N side viewed W)

-dike to left, past RR tracks
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Photo N.17 Photo N.18

North Pond dike outside slope (N side viewed S) -erosion North Pond dike outside slope (N side viewed E)
Photo N.19 Photo N.20

North Pond dike outside slope (N side viewed W) North Pond dike outside slope (N side viewed SE)
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Photo N.21 Photo N.22
North Pond dike outside slope (N side viewed SE) North Pond dike outside slope (N side viewed SE)
Photo N.23 Photo N.24
North Pond dike outside slope (N side viewed W) North Pond dike outside slope and toe area (NE corner viewed NE)
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Photo N.25 Photo N.26
North Pond dike inside slope (E corner viewed S) North Pond dike crest and outside slope (E side viewed S)
Photo N.27 Photo N.28
North Pond dike inside slope (E side viewed S) North Pond dike outside slope and toe area (E side viewed E)
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Photo N.29 Photo N.30
North Pond dike outside slope at toe (E side viewed N) North Pond dike outside slope and toe (E side viewed N)
Photo N.31 Photo N.32
North Pond dike outside slope & toe (E side viewed S) North Pond dike crest & inside slope (E side viewed S)
-low point for 1-29 drainage ditch, note thick vegetation -note higher dike on south side
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Photo N.33 Photo N.34
North Pond dike inside slope (S side viewed SW) —overflow structure North Pond dike crest and inside slope E side viewed N)
Photo N.35 Photo N.36
North Pond dike outside slope (E side viewed N) North Pond dike inside slope (E side viewed N)
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Photo N.37 Photo N.38
North Pond dike inside slope (S side viewed W) —note riprap North Pond dike crest (E side viewed N)
Photo N.39 Photo N.40
North Pond dike outside slope and crest ( S side viewed W) North Pond dike crest and inside slope (S side viewed W)
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Photo N.41 Photo N.42
m North Pond dike outside slope and crest (S side viewed E) North Pond dike outside slope and swale (E side viewed N) —Pony Creek
: Photo N.43 Photo N.44
North Pond dike outside slope and crest (S side viewed E) North Pond dike inside slope of RR embankment
-Pony Creek (W side viewed N)
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Photo N.45 Photo N.45.b
North Pond (viewed E) -inflow to North Pond North Pond (viewed E) -inflow pipe (sluice line)
Photo N.45.c Photo N.45.d
North Pond inflow pipe discharge North Pond (viewed E) —ditch inflow of ash
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Photo N.46 Photo N.47

North Pond dike outside slope (W side viewed N) North Pond dike crest and inside slope (W side viewed N)
Photo N.48 Photo N.49

North Pond dike inside slope (W side viewed S) North Pond dike crest and inside slope (W side viewed S)
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Photo S.1 PhotoS.1.a

w South Pond bottom fly ash excavated area (viewed E) South Pond (from near top of mound) (viewed NE)
=
L
: Photo S.2 Photo S.3

South Pond RR dike crest (W side viewed S) South Pond Inflow to pond (viewed E)

-west side noted by dotted yellow line
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Photo S.4 Photo S.5

South Pond RR dike and inflow pipes (viewed W) South Pond dike inside slope (yellow line) (W side viewed S)
Photo S.6 Photo S.7

South Pond dike inside slope (W side viewed W) South Pond pond area ( N side viewed NE)

-pump structure
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Photo S.8 Photo S.9
South Pond dike inside slope (N side viewed E) South Pond dike crest (N side viewed E)
Photo S.10 Photo S.11
South Pond dike outside slope toe area (N side viewed NW) South Pond dike inside slope and crest (N side viewed W)
-at RR Bridge
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Photo S.12 Photo S.13
|.|.| South Pond dike outside slope (N side viewed W) —Pony Creek South Pond dike crest and outside slope (E side viewed S)
: Photo S.14 Photo S.15
South Pond dike outside slope (N side viewed S) South Pond dike outside slope (N side viewed S)
-note slough -note slide scarp
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Photo S.16 (N side viewed NE) Photo S.17 (viewed S)
South Pond dike outside slope toe and Pony Creek —note erosion South Pond dike outside slope and toe —drainage structure
Photo S.18 Photo S.19
South Pond dike crest and outside slope (E Side viewed S) South Pond dike inside slope and crest (E side viewed N)

-note dip in crest (low section)
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Photo S.20 Photo S.21
South Pond dike inside slope (SE corner viewed SW) South Pond dike outside slope and crest (E side viewed N)
Photo S.22 Photo S.23
South Pond dike crest & inside slope (S side viewed W) South Pond dike inside slope (S side viewed W)
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Photo S.24 Photo S.25

South Pond dike outside slope (S side viewed E) South Pond dike inside slope (S side viewed E)
Photo S.26 Photo S.27

South Pond RR dike inside slope (W side viewed N) South Pond dike inside slope (W side viewed N)
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Photo O.1 Photo O.2
North Pond Overflow Structure weir -note C-stone sediment North Pond Outfall Structure Inside Box
Photo 0.3 Photo 0.4
Pony Creek levee outide slope South Pond ( N side viewed Pony Creek Enlarged Photo of broken End Section Outfall Pipe
w)
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APPENDIX B

FIELD OBSERVATION CHECKLISTS
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APPENDIX B

NORTH SURFACE IMPOUNDMENT FIELD OBSERVATION CHECKLIST
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US Environmental

Coal Combustion Dam Site Observation Checklist Form Protection Agency
Site Name: Walter Scott Energy Date: September 15, 2010
Center
Unit Name: North Pond ' . MidAmerican Energy
Operator's Name: Company
Unit 1.D.: Hazard Potential Classification: | High[_| Significant [ ] Low [X
Inspector's Name: | Frederic C. Tucker and Mark Hoskins

Check the appropriate box below. Provide comments when appropriate. |If not applicable or not available, record "N/A".
Any unusual conditions or construction practices that should be noted in the comments section. For large diked
embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify
approximate area that the form applies to in comments.

Yes No Yes No

1. Frequency of Company's Dam Inspections? Quarterly’ 18. Sloughing or bulging on slopes? X
h 2. Pool elevation (operator records)? 967.52 19. Major erosion or slope deterioration? X

3. Decant inlet elevation (operator records)? 9673 20. Decant Pipes: _
z 4. Open channel spillway elevation (operator records)? n/a Is water entering inlet, but not exiting outlet? X
m 5. Lowest dam crest elevation (operator records)? 979.2¢4 Is water exiting outlet, but not entering inlet? X

6. If instrumentation is present, are readings recorded na ls water exiting outlet flowing clear? X6
z (operator records)?

7. Is the embankment currently under construction? X 2.1' Seepage (spe;mfy location, if seepage cgrrles
: fines, and approximate seepage rate below):

8. Foquatlon preparation (remove \(ege;tatlon, stumps, na From underdrain? na
u topsoil in area where embankment fill will be placed)?

- > —

9. Trees growing on smbankment? (if so, indicate X5 At isolated points on embankment slopes? X
o largest diameter below)

10. Cracks or scarps on crest? X At natural hillside in the embankment area? X
n 11. Is there significant settlement along the crest? X Over widespread areas? X

12. Are decant trashracks clear and in place? n/a From downstream foundation area? X
m j3. Depressions or sinkholes in tailings surface or whirlpool X "Boils" beneath stream o ponded water? X

in the pool area?
> 14. Clogged spillways, groin or diversion ditches? X Around the outside of the decant pipe? X
H 15. Are spillway or ditch linings deteriorated? ﬁﬁfs%gace movements in valley bottom or on X

I 16. Are outlets of decant or underdrains blocked? X8 23. Water against downstream toe? X®
u 17. Cracks or scarps on slopes? X .24' We're Photos taken during the dam X
inspection?

“ Major adverse changes in these items could cause instability and should be reported for further evaluation. Adverse conditions noted in these items should
4 normally be described (extent, location, volume, etc.) in the space below and on the back of this sheet.

Issue # | Comments
ﬁ n/a — not applicable or not a feature
n 1 Mid American conducts internal inspections and informal daily inspections over the course of the year by plant and
m security personnel.
m > Record rains have increased the pond elevation. This is also due to increased elevations of Pony Creek the

discharge water body for the North Pond. Normal elevation may be more near 965.5.

3 | Outfall structure has adjustable stop logs to elevation 962.

4 From the provided 1974 construction plans the eastern berm is at 980. The west side of the north pond low portion
is at elevation 979.2.
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US Environmental

Coal Combustion Dam Site Observation Checklist Form Protection Agency

Issue #

Comments

Several trees (12-15” diameter) on the north side embankment. Off the MidAmerican property, negotiating
with property owner

The outfall concrete box has gravel in the front portion that needs to be shoveled out. The structure looks in
good condition overall. The outfall section of pipe will be replaced as the US Army Corps will complete their
dredging of Pony Creek. The end pip section has been placed up on the Pony Creek bank.

In the northeast corner of the pond there is some minor bank erosion from wave action within the pond. Other
areas need some slope regarding and vegetation. Overall the banks are in good condition.

There did not appear to be any flow out from the pond. The sluice gate appears to be closed.

The Interstate 29 roadway ditch has some water at the base of the east side of the pond. Does not appear to
be seepage.




US Environmental
Coal Combustion Dam Site Observation Checklist Form Protection Agency

Coal Combustion Waste (CCW) Impoundment Inspection
Frederic C. Tucker and Mark

Impoundment NPDES Permit 7820101 INSPECTOR ;
Hoskins

Date of Expiration February 26,2008
Impoundment Name Retention Pond #2 (North Pond) #006

Impoundment Company MidAmerican Energy Company
EPA Region 7

State Agency lowa Department of Natural Resources, 401 SW 7th, Suite I
(Field Office) Address Des Moines, IA 50309

Name of Impoundment Retention Pond #2 (North Pond)

(Report each impoundment on a separate form under the same Impoundment NPDES Permit number)

New |:| Update [X]

Yes No
Is impoundment currently under construction? |:| |E
Is water or ccw currently being pumped into the impoundment? |E

To impound fly ash, bottom ash, mill rejects and boiler slag. Other
permitted impoundments include ash transport water, boiler

IMPOUNDMENT FUNCTION: blowdown, floor drain wastewater, stormwater runoff (immediate
adjacent) ash hopper water, bearing cooler water, seal water and air
conditioning cooling water

Nearest Downstream Town Name: Bellvue, Nebraska (downstream on the Missouri)

Distance from the impoundment: 2 miles

Location:
Latitude 41 Degrees 11 Minutes 7.804 Seconds N
Longitude -95 Degrees 49 Minutes 34.89 Seconds w
State lowa County Pottawattamie and Mills Counties
Yes No
Does a state agency regulate this impoundment? |E |:|
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If So Which State Agency? lowa Department of Natural Resources




US Environmental
Coal Combustion Dam Site Observation Checklist Form Protection Agency

HAZARD POTENTIAL (In the event the impoundment should fail, the following would occur):

D LESS THAN LOW HAZARD POTENTIAL: Failure or
misoperation of the dam results in no probable loss of human life or
economic or environmental losses.

XI LOW HAZARD POTENTIAL: Dams assigned the low hazard
potential classification are those where failure or misoperation results in
no probable loss of human life and low economic and/or environmental
losses. Losses are principally limited to the owner’s property.

D SIGNIFICANT HAZARD POTENTIAL: Dams assigned the
significant hazard potential classification are those dams where failure
or misoperation results in no probable loss of human life but can cause
economic loss, environmental damage, disruption of lifeline facilities,
or can impact other concerns. Significant hazard potential classification
dams are often located in predominantly rural or agricultural areas but
could be located in areas with population and significant infrastructure.

D HIGH HAZARD POTENTIAL: Dams assigned the high hazard
potential classification are those where failure or misoperation will
probably cause loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

Failure of the south berm would discharge into Pony Creek which could cause minor environmental
damage. Failure of the easterly-side berm would discharge indirectly into the Interstate 80 west
side swale which could discharge also eastward into several adjacent farms causing some minor
economic damage and minor environmental damage.
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Coal Combustion Dam Site Observation Checklist Form

CONFIGURATION:

D Cross-Valley

[]

I:I Incised (form completion optional)

Embankment Height (ft)

Pool Area (ac)

Current Freeboard (ft)

Ave=15
Peak=18.2

Water=71.9
Pond=171
11.7 (9-15-2010)

Side-Hill
X
Embankment
Material
Liner

Liner Permeability

US Environmental
Protection Agency

D Diked

Combination Incised/Diked

Slity Clay (from borings)

None

n/a



US Environmental
Coal Combustion Dam Site Observation Checklist Form Protection Agency

TYPE OF OUTLET (Mark all that apply)

D Open Channel Spillway

Trapezoidal

Triangular

Rectangular Weir

Irregular

depth (ft) 3 ft with stop logs
Ave. bottom width (3 FT)
top width (ft)

X

X Outlet
24" inside diameter
RCP
Material

] corrugated metal

] welded steel

= Concrete
] plastic (hdpe, pvc, etc.)
] other (specify):
Yes No
Is water flowing thrOL:,gL:;E:; ] 51 Gate closed
[] No Outlet

] Other Type of Outlet
(specify):

Black and V h
The Impoundment was Designed By Enagcin:er(; (1e9a7tz)
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US Environmental

Coal Combustion Dam Site Observation Checklist Form Protection Agency
Yes No
Has there ever been a failure at this site? [ ] X
If So When?

If So Please Describe :
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Coal Combustion Dam Site Observation Checklist Form

Yes

Has there ever been significant seepages 0
at this site?
If So When?

If So Please Describe :

No

US Environmental
Protection Agency



-
<
L
=
-
O
o
(@
L
>
—
- -
O
o
<
<
o
Ll
2
=

Coal Combustion Dam Site Observation Checklist Form

Has there ever been any measures undertaken to
monitor/lower Phreatic water table levels based
on past seepages or breaches

at this site?

If so, which method (e.g., piezometers, gw
pumping,...)?

If So Please Describe :

Yes

US Environmental
Protection Agency

No
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US Environmental
Coal Combustion Dam Site Observation Checklist Form Protection Agency

ADDITIONAL INSPECTION QUESTIONS
Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or
other unsuitable materials? If there is no information just note that.

No information provided on embankment construction.

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning
the foundation preparation?

The dam assessor has not met with the design engineer-of-record. Provided borings show that the
berms were built on natural ground.

From the site visit or from photographic documentation, was there evidence of prior releases, failures,
or patchwork on the dikes?

No significant repair was noted from the site investigation.

10



APPENDIX B

SOUTH SURFACE IMPOUNDMENT FIELD OBSERVATION CHECKLIST
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Walter Scott Jr Energy Center
MidAmerican Energy Coal Combustion Waste Impoundment
Council Bluffs, IA Dam Assessment Report
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Coal Combustion Dam Site Observation Checklist Form

US Environmental
Protection Agency

Site Name: Walter Scott Energy Date: September 15, 2010
Center
Unit Name: South Pond | . MidAmerican Energy
Operator's Name: Company
Unit 1.D.: Hazard Potential Classification: | High[_| Significant [ ] Low [X
Inspector's Name: | Frederic C. Tucker and Mark Hoskins

Check the appropriate box below. Provide comments when appropriate.

If not applicable or not available, record "N/A".

Any unusual conditions or_construction practices that should be noted in the comments section.

For large diked

embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify

approximate area that the form applies to in comments.

Yes No Yes No
1. Frequency of Company's Dam Inspections? Quarterly’ 18. Sloughing or bulging on slopes? X5
2. Pool elevation (operator records)? 9762 19. Major erosion or slope deterioration? X6
3. Decant inlet elevation (operator records)? X3 20. Decant Pipes: _
4. Open channel spillway elevation (operator records)? X4 Is water entering inlet, but not exiting outlet? X
5. Lowest dam crest elevation (operator records)? 979.05 Is water exiting outlet, but not entering inlet? X
6. If instrumentation is present, are readings recorded X ls water exiting outlet flowing clear? X
(operator records)?
7. Is the embankment currently under construction? X 2.1' Seepage (spe;mfy location, if seepage cgrrles

fines, and approximate seepage rate below):
8. Foquatlon preparation (remove \(ege;tatlon, stumps, X From underdrain? X
topsoil in area where embankment fill will be placed)?
- > —

9. Trees growing on smbankment? (if so, indicate X At isolated points on embankment slopes? X
largest diameter below)
10. Cracks or scarps on crest? X At natural hillside in the embankment area? X
11. Is there significant settlement along the crest? X Over widespread areas? X
12. Are decant trashracks clear and in place? X From downstream foundation area? X
j3. Depressions or sinkholes in tailings surface or whirlpool X "Boils" beneath stream o ponded water? X
in the pool area?
14. Clogged spillways, groin or diversion ditches? X Around the outside of the decant pipe? X
15. Are spillway or ditch linings deteriorated? X ﬁﬁfs%gace movements in valley bottom or on X
16. Are outlets of decant or underdrains blocked? X 23. Water against downstream toe? X
17. Cracks or scarps on slopes? X 24. Were Photos taken during the dam X

inspection?

Major adverse changes in these items could cause instability and should be reported for further evaluation. Adverse conditions noted in these items should

normally be described (extent, location, volume, etc.) in the space below and on the back of this sheet.

Issue # | Comments

n/a — not applicable or not a feature

Mid American conducts internal inspections and informal daily inspections over the course of the year by plant and

1 security personnel.

> Record rains have increased the pond elevation. Normal elevation varies depending on volume of effluent
discharged into the South Pond.

3 There is no discharge structure for the south pond. The pond elevation is regulated by the removal of water by the

plant and fly ash discharge inflow.

4 | There is no outfall structure for the south pond.
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US Environmental

Coal Combustion Dam Site Observation Checklist Form Protection Agency

Issue #

Comments

There is about 50 LF of north-side berm sloughing along Pony Creek about 1200 LF west of Interstate 29. This has
resulted from US Army Corps Pony Creek dredging. The Corps will repair the sloughing after Pony Creek recedes
from its present high water level.

There is about 600 LF of inside slope erosion due to wave action on the NE corner of the South Pond. The erosion
will not cause failure of the berm
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US Environmental
Coal Combustion Dam Site Observation Checklist Form Protection Agency

Coal Combustion Waste (CCW)
Impoundment Inspection

Impoundment NPDES Permit 7820101 (indirectly) INSPECTOR Frederic C. Tucker and Mark

Hoskins
Date October 16, 2006
Impoundment Name Retention Pond #2 (North Pond) #006
Impoundment Company MidAmerican Energy Company
EPA Region 7
State Agency lowa Department of Natural Resources, 401 SW 7th, Suite |
(Field Office) Address Des Moines, IA 50309
Name of Impoundment The South Pond does not discharge into the north pond. It has no outfall.

(Report each impoundment on a separate form under the same Impoundment NPDES Permit number)

New |:| Update |Z

Yes No
Is impoundment currently under construction? |:| X
Is water or ccw currently being pumped into the impoundment? |E |:|

To impound fly ash, bottom ash, mill rejects and boiler slag. Other
permitted impoundments include ash transport water, boiler blowdown,

IMPOUNDMENT FUNCTION: . . . .
floor drain wastewater, stormwater runoff (immediate adjacent) ash
hopper water, seal water and air conditioning cooling water

Nearest Downstream Town Name: Bellvue, Nebraska (downstream on the Missouri)

Distance from the impoundment: 2 miles

Location:

Latitude 41 Degrees 10 Minutes 42.69 Seconds N

Longitude -95 Degrees 49 Minutes 39.22 Seconds W

State lowa County Pottawattamie and Mills Counties

Yes No

Does a state agency regulate this impoundment? |E |:|

If So Which State Agency? lowa Department of Natural Resources



US Environmental
Coal Combustion Dam Site Observation Checklist Form Protection Agency

HAZARD POTENTIAL (In the event the impoundment should fail, the following would occur):

D LESS THAN LOW HAZARD POTENTIAL: Failure or
misoperation of the dam results in no probable loss of human life or
economic or environmental losses.

XI LOW HAZARD POTENTIAL: Dams assigned the low hazard
potential classification are those where failure or misoperation results in
no probable loss of human life and low economic and/or environmental
losses. Losses are principally limited to the owner’s property.

D SIGNIFICANT HAZARD POTENTIAL: Dams assigned the
significant hazard potential classification are those dams where failure
or misoperation results in no probable loss of human life but can cause
economic loss, environmental damage, disruption of lifeline facilities,
or can impact other concerns. Significant hazard potential classification
dams are often located in predominantly rural or agricultural areas but
could be located in areas with population and significant infrastructure.

D HIGH HAZARD POTENTIAL: Dams assigned the high hazard
potential classification are those where failure or misoperation will
probably cause loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

Failure of the northerly berm would discharge into Pony Creek which could cause minor
environmental damage. Failure of the west side berm would discharge indirectly into the Interstate
80 west side swale which could discharge eastward into several adjacent farms causing some
economic damage and minor environmental damage.
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Coal Combustion Dam Site Observation Checklist Form

CONFIGURATION:

D Cross-Valley D Side-Hill
I:I Incised (form completion optional) X
Embankment Height (ft) Ave=7 Embankment Material
Max=16
Pool Area (ac) Water =88 Liner
Pond =133

Current Freeboard (ft) 3 (9-15-2010)

Liner Permeability

US Environmental
Protection Agency

D Diked

Combination Incised/Diked

Slity Clay (from borings)

None

n/a



US Environmental
Coal Combustion Dam Site Observation Checklist Form Protection Agency

TYPE OF OUTLET (Mark all that apply)

[ | Open Channel Spillway

Trapezoidal
Triangular
Rectangular

Irregular

O OO o

depth (ft)
Ave. bottom width

top width (ft)

[1] Outlet

inside diameter

Material

corrugated metal
welded steel

Concrete

plastic (hdpe, pvc, etc.)

[ OO

other (specify):
Yes No

Is water flowing through the outlet? [ ] []

X] No Outlet

[ ] Other Type of Outlet (specify):

Black and V h
The Impoundment was Designed By Enagcin:er(; (1e9a7tz)
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US Environmental

Coal Combustion Dam Site Observation Checklist Form Protection Agency
Yes No
Has there ever been a failure at this site? [ ] X
If So When?

If So Please Describe :
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Coal Combustion Dam Site Observation Checklist Form

Yes

Has there ever been significant seepages 0
at this site?
If So When?

If So Please Describe :

No

US Environmental
Protection Agency



US Environmental
Coal Combustion Dam Site Observation Checklist Form Protection Agency

Yes No
Has there ever been any measures undertaken to
monitor/lower Phreatic water table levels based
on past seepages or breaches [] X
at this site?

If so, which method (e.g., piezometers, gw
pumping,...)?

If So Please Describe : It appears that monitor wells were installed on the site. Itis
not known what type of information was collected outside the MWH report which has
static water levels.
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US Environmental
Coal Combustion Dam Site Observation Checklist Form Protection Agency

ADDITIONAL INSPECTION QUESTIONS
Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or
other unsuitable materials? If there is no information just note that.

There is no information that implies that the berms were built on unsuitable material.

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning
the foundation preparation?

The dam assessor has not met with the design engineer-of-record. Provided borings show that the
berms were built on natural ground.

From the site visit or from photographic documentation, was there evidence of prior releases, failures,
or patchwork on the dikes?

Along the north side berm, due to recent regarding by the US Army Corps of Engineers, a 50 foot
section of outside berm along Pony Creek has sloughed down. The Corps has requested that they
repair the damage after Pony Creek water elevation recedes. Mid American has offered to repair and
has been told to not work on the berm. There is no danger of the berm to fail.

Also the rail road was placed several very crude patches along the west outside portion of the berm in
about 4 locations each about 20 feet wide. There is no danger of the berm to fail.
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Walter Scott Jr Energy Center
MidAmerican Energy Coal Combustion Waste Impoundment
Council Bluffs, IA Dam Assessment Report




APPENDIX C

DOC 1.1 WALTER SCOTT JR. ENERGY CENTER GOOGLE MAP AERIAL
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Walter Scott Jr Energy Center
MidAmerican Energy Coal Combustion Waste Impoundment
Council Bluffs, IA Dam Assessment Report
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APPENDIX C

DOC 1.2 WALTER SCOTT JR. ENERGY CENTER AERIAL MAP
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Walter Scott Jr Energy Center
MidAmerican Energy Coal Combustion Waste Impoundment
Council Bluffs, IA Dam Assessment Report
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DOC 1.3 FINISH GRADES PLANS
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Walter Scott Jr Energy Center
MidAmerican Energy Coal Combustion Waste Impoundment
Council Bluffs, IA Dam Assessment Report
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Drilling Log CBEC HIR 08-2006 SOUTH.GPJ MWH IA.GDT 2/25/09

Drilling Log
M W H Monitoring Well MW-5R

Page: 1 of 2
Project WSEC CCR Monodfill Owner _MidAmerican Energy Company CQMMEN TS )
Filter pack is Unimin 20/40 Filter
Location 18236 Applewood Rd, Council Bluffs, IA Project Number Sil sand.
dded during soil boring and well
Surface Elev. 981.051t North 437777.012 03’5%%t 998168.83 gonzletigzngctsis;ﬁe:%%?g e
Topof Casing 981.05ft _ water Level Initial \/952.574 1558 Static ¥.952.644 09553 heavying sands.
Hole Depth 32.0f  gcreen: Diameter 2in Length 10.0# TypelSize PVC/0.01in
Hole Diameter 8.0in Casing: Diameter 2in Length 22.0# Type PVC
Drill Co. _Thiele Geotech Drilling Method _ Hollow Stem Auger/24-inch split spoon
Driller _J. Carmen Driller Reg. # 7801 Log By _A. Shawda
Start Date _3/17/2008 Completion Date 3/17/2008 Checked By _K. Armstrong
- Bentonite Grout m Bentonite GranulesﬁE Grout Portland Cement Sand Pack Sand Pack
E. -— . . c
s |z g §§ 2 | a Description _$ 5
88 |[5al 8| Q3|83 | @ ; Sa SE
K ze| 2| z8[ 8- 18 (Color, Moisture, Texture, Structure, Odor) E3 E 3
ES G Geologic Descriptions are Based on the USCS. © o
o 981.054
5 Sandy silt/silty sand, light brown, loose, moist, 2.0 to 3.0 phi grain B
- . size, well sorted, subrounded, greater than 95% quartz.
_ _ 4 Fill, limestone gravel, gravel is angular with varying diameters. 980
3
i ] 4 sP Same as sandy silt/silty sand as 0 to 0.75 feet bgs.
o ] 100% SM ) i i i : i _
2 Silty clay, olive gray, medium stiff, moist, medium plasticity.
i ] 5 Sandy silt/silty sand, light brown to light gray, loose, moist, same
- — as 1.5 t0 2.0 feet bgs. 978
L 4 100%
3
6
7 a76
5 100%| 7 _V / CcH Silty clay/clay, olive gray to dark gray, soft to crumbly, moist to dry,
1 // high plasticity.
- b ol Sand with minor silt, olive gray to yellowish orange, loose to
- - medium dense, moist to dry, 1.5 to 2.5 phi grain size, well sorted, 974
16{A\F subrounded, sand composed of 85% quartz and 5% other rock
B ] fragments-black flecks with minor lignite banding.
g 100%| 25}
4
8 ] 4 V Clay, dark gray, very stiff, dry to moist, high plasticity, fine sand
- - bands at approximately 9.5 ft to 9.9 ft bgs, sand bands are dark 972
| 5 gray, 2.0 to 3.0 phi grain size, well sorted, and composed of greater
1 than 95% quartz.
L 40 4 we| NV
Same as 8.5 to 10 feet bgs with 0.25 inch sand band at 11.25 feet
2 ; . i X
- - bgs, very stiff to hard, dry to moist, with minor organic material
3 composed of roots, wood, and etc.
3 N 970
6
| 4o 100%| 0 | CH b
Same as 10 to 12 feet bgs, but medium stiff.
3
5 J 6 / |~ “Sameas 1210 12.75 but hard to very stff. 968
10
i ] 14 Sandy silt, dark gray, loose/crumbly, dry to moist, non-plastic, well
100% A A
— 14 — sorted, 2.5 to 3.5 phi grain size, sand composed of greater than
i | 2 95% quartz, straw inbedded.
| i 100%| 9
Continued Next Page




Drilling Log CBEC HIR 08-2006 SOUTH.GPJ MWH {A.GDT 2/25/09

Drilling Log
M W H Monitoring Well MW-5R

Page: 2 of 2
Project WSEC CCR Monofill Owner MidAmerican Energy Company
Location 18236 Applewood Rd, Council Bluffs, IA Project Number
fand € c
o 3 Pl [+ K=} [
o o= | 2 ae | =2 1] i =% 2
B | cE| 81 0z &9 | o Description 32 e
3 = 2 é § g§ (‘9“3 3 % (Color, Moisture, Texture, Structure, Odor) 2 g E =
ES a® Geologic Descriptions are Based on the USCS. o u
Continued
i Lk Silt, dark gray, loose/crumbly, dry, non-plastic. 966
s 4 ML
9
100%
— 16 — 00% ) —V N Clay, dark gray, soft, moist, high plasticity, still has pieces of straw |
- . \ embedded. _ __ _ __ _ _ __ __ _ ___ _______ J
3 Clay, light gray with light brown veining grading to light brown color
B 7] 5 with light gray mottles, medium stiff to soft with depth, moist, high 964
B _ plasticity
L 48 — 100%] °/ | CH b oo ___
1 Same light brown clay, but no mottles, getting softer with depth,
- E moist to wet at 20 ft with trace of 2.5 to 3.5 phi sand, sand
| | 2 composed of greater than 95% quartz.
) / 962
20 | U / ~
A ° / iy, Tight gray with Tight brown moties, sofl, moist, high plastioty. [ -+:] [
B ] % Silt with trace sand, light gray to olive gray, loose/crumbly, moist,
— 22 — 100% H ML no plasticity.
1
i ] gl\ks Sand, yellowish orange, loose, moist to dry, 2.5 to 3.5 phi grain
- ~ size, well sorted, subrounded, sand composed of greater than
s | 9 95% quartz and 5% other rock fragments - black flecks.
L og 100%| 9 )
3 Same as 22.5 to 24 but wet at approximately 25 ft bgs, minor silt
- - mafrix.
5
5
[ 55 7s% | Sl pEER e
2 Sand, light brown, wet, same as 25 fo 26 ft bgs.
i 1 5
5
| g 100%| 7 o I I
v 1 g Same as 26 to 28 ft bgs, sand with silt, wet, 1.5 to 2.5 phi grain .
VA 2 size, well sorted, black flecks-lignite.
2
i ) 3
L 30 - 100%| 3
1
3
7
i T .10 Sand, olive gray to dark gray, loose, wet, 1.0 to 2.0 phi grain size,
— 32 — 100% well sorted, subrounded, sand composed of 95% quartz and 5% o
] | rock fragments - black flecks. f
i 7 End of boring = 32 feet bgs. 948
— 34 — -




Drilling Log CBEC HIR 08-2006 SOUTH.GPJ MWH I1A.GDT 2/25/09

Drilling Log
M W H Monitoring Well MW-11

Page: 1 of 2
Project WSEC CCR Monofill Owner _MidAmerican Energy Company C_OMMENTS .
; Filter pack is Unimin 20/40 Filter
Location 18236 Applewood Rd, Council Bluffs, 1A Project Number Sil sand. Top of casing cut down
0.37 ft from the initial depth to
Surface Elev. 969.74 ft North 442762.719 oalglaogt 995788.54 water measurement, valﬁe
Topof Casing _973.12ft _ \ater Level Initiai \/055.474 1218 Static ¥.956.334___os:10 presented has been corrected.
Hole Depth 22.0f _ Screen: Diameter 2in Length 10.0ft Type/Size PVC/0.01in
Hole Diameter 8.0 in Casing: Diameter 2.in Length 12.0ft Type PVC
Drill Co.  Thiele Geotech Drilling Method _Hollow Stem Auger/24-inch split spoon
Driller _J. Carmmen Driller Reg. # _7801 Log By _A. Shawda
Start Date  3/17/2008 Completion Date 3/17/2008 Checked By _K. Armistrong
. Bentonite Grout W Bentonite Granulesﬁg Grout Portland Cement Sand Pack Sand Pack
P = T c
s_ |eg| § 55 £o1 8 Description %g 5
oE ss | g 3| &8 | @& . z2 R
a ze | 2 gg 5 3 (Color, Moisture, Texture, Structure, Odor) g o
B o Geologic Descriptions are Based on the USCS. o .
. 969.739
6 Topsoilfioam, light brown, dry to moist, loose, no plasticity.
B B 5 Sand, yellowish orange to light gray, dry, loose, 2.0 to 3.0 phi sized
4 sand, well sorted, subrounded.
L, ] 100% 4 968
1
4
4
4 — 100% o N 966
1 Same sand as above but 1.5 to 2.5 phi grain size.
4
5
100% 6 964
— 6 — ° Clay, light gray, moist, soft, medium to high plasticity, with wood
2 fragments.
5
3
3
- 8 — 100% 962
1
3
i ] 2 Sand, yellowish orange to light gray, dry to 7.5 feet then moist,
B i loose, 1.5 to 2.5 phi grain size, well sorted, subrounded, sand
3 composed of 95% quartz and 5% Rock fragments-reds, oranges, 960
40 - 100% black flecks. i
1 o F
2 Ne
3 L
45 1o0%| L o[ 9o8
Continued Next Page




Drilling Log CBEC HIR 08-2006 SOUTH.GPJ MWH IA.GDT 2/25/09

Drilling Log
M W H Monitoring Well MW-11

Page: 2 of 2
Project WSEC CCR Monofill Owner _MidAmerican Energy Company
Location 18236 Applewood Rd, Council Bluffs, IA Project Number
[ b= c
] S| o K<} c
F = o T 2 o0 = )] Y] —%= 0
2z |cE| 81 0z €2 | O Description 32 2
gc |28 § g§ 5 J12 (Color, Moisture, Texture, Structure, Odor) = g E €
=® o™ Geologic Descriptions are Based on the USCS. © u
Continued
— 12
s J |~ " Sand, dark gray to black, moist to wet, loose, with fignite, .00 2.0 |
v phiwellsorted. ________________
L ‘Sane s 12.75 o 7425 ith rofe fron bands. __——~ —~_ _
. Sand, yellowish orange to light gray, wet, loose, 1.0 to 2.5 phi, well
-1 | _sorted, subrounded, minorsitmatrix. _______
= Same wet loose sand as 13.5 to 14 ft, sand composed of 90%
- h quartz and 10% other rock fragments, more lignite present.
i | Silty/ash layers, light gray to dark gray, slight biue coloring, wet, B
very soft, no plasticity, broad odor, wood fragments and ash mixed
__ 16 - 75% in. N
No recovery.
= — Sand, light gray to olive gray, wet, loose, 1.5 to 2.5 phi, well sorted,
subrounded, sand composed of 90% quartz and 10% other rock
B . fragments-black flecks, <10% silt matrix.
L 48 100%
i ] Poorly sorted sand, wet, loose, 1.0 to 2.0 phi grain size,
L _subrounded, sand composed of reds, oranges, and black grains. _
L 20 75%
Same as 19 to 19.5 feet bgs, sand, poorly sorted, varying color
| “ sand, minor light gray silt matrix, subrounded to subangular, reds,
blacks, blues, greens, oranges, yellow and lignite pieces, -1.0 phi
B | and bitter to 2.0 phi grain size, wet, loose.
| 22 1 50%
i ] End of boring = 22 feet bgs. |
—946
— 24 —
—944
- 26 —
—942
L 28 —




Drilling Log CBEC HIR 08-2006 SOUTH.GPJ MWH IA.GDT 2/25/09

Drilling Log
M w H Monitoring Well MW-12

Page: 1 of 2
Project WSEC CCR Monofill Owner _MidAmerican Energy Company COMMENTS
. - : Filter pack is Unimin 20/40 Filter
Location 18236 Applewood Rd, Council Bluffs, IA Project Number Sil sand.
Surface Elev. 977.62 ft North 4471957.079 East 998711.403
i /18/08
Topof Casing _980.50% __ \ater Level Initial /957.612 1510 Static ¥957.612__ ano
Hole Depth 30.0f _ _  Screen: Diameter 2in Length 10.0ft TypelSize PVC/A0.01in
Hole Diameter 8.0in Casing: Diameter 2in Length 20.0ft Type PVC
Drill Co. _Thiele Geotech Drilling Method _Hollow Stem Auger/24-inch split spoon
Driller _J. Carmen Driller Reg. # _7801 Log By _A. Shawda
Start Date 3/18/2008 Completion Date 3/18/2008 Checked By _K. Armstrong
- Bentonite Grout W Bentonite Granules@ Grout Poriland Cement Sand Pack Sand Pack
> e D ioti c
- o] & 35| o o escription _ 8 5
£z | 2E| 8| 83| 52| © %3 TE
e o Q © 177 . =3 >
a ze| & 28| 5~ | © (Color, Moisture, Texture, Structure, Odor) = £ >
® o Geologic Descriptions are Based on the USCS. © u
0 977.617
13 Fill, yellowish orange and light brown, hard, dry, crumbly, no
i 7 17 plasticity.
[ ] 8
5 100%| O BXRXXN | 976
6 Fill, dark gray to olive gray with greenish gray mottles, hard, dry,
B 7 43 crumbly, no plasticity.
i ] 29
B T finror] 13T e e — — 974
4 — 100%| 13/} Fillisilt, yellowish orange to light brown, loose, dry, crumbly, no
B 1 1° - pastietty. ___ _____ ________
R i n Same as 3.75 1o 4.5 but light brown.
10
o 1 o ) [ i Gk sy o Oive gray hard oumély o plestiaty. 72
i 6 Fill, yeliowish brown, loose, dry, no plasiticy.
7
L] 19>< | _Fill_dark gray, looe, dry, noplasticiy. _ _ ____ "~~~
8 — 100%| 4f) Silty clay/fill mix, greenish gray, moist, no plasticity. 970
1
i ] 3
i i 4
10 = 00| BIRXXXRS | 968
i 1\ Py 3{-_ Silty clay to silt, light gray, soft, moist, no plasticity.
| 4 Sitt, light gray, crumbly, moist to dry with depth, no plasticity.
| i 9 ML
4o 100%| 4 966
2\ m Silty clay, light brown, soft to medium stiff, moist, low plasticity. At
B 7 3 0 oL 14t bgs, clay to silty clay, light brown to dark gray, medium stiff to
B b \ ML stiff, dry to moist, medium plasticity.
» n 4y 955%%%
L 14 75% | S 964
i | 1 Clay, dark gray to light brown, soft, moist, high plasticity.
4 Sand, yellowish orange, loose, dry, 2.0-3.0 phi grain size, well
K b 7 sorted, subrounded, sand composed of greater than 95% quartz
B 7 100%] 10 and less than 5% other rock fragments - black flecks. 962
— 16 ] Y ™ ~Same sand as 145/ fo 16.0 fLbgs, grading To yallowish orange o
B T 8 light brown with slight moisture at 17.75ft to 18 feet bgs.
[ o
[ 15 — w0%| S| YA 960
8 Same sand, increasing moisture with depth - moist to wet at 20 ft
§ 7 1 bgs, also increase in grain size to 1.5 to 2.5 phi.
[ i 13
L 50 — 10| WY YETESL 958
Continued Next Page




Drilling Log CBEC HIR 08-2006 SQUTH.GPJ MWH IA.GDT 2/25/09

Drilling Log
M W H Monitoring Well MW-12

Page: 2 of 2
Project WSEC CCR Monofill Owner _MidAmerican Energy Company
Location 18236 Applewood Rd, Council Bluffs, IA Project Number
el € c
] s| o k=] c
£ o= > o0 = [75] DT . p=l
2z | EE| 8| ocz] 82| © Description 32 e
8 € |2 s § g§ g 3 8 (Color, Moisture, Texture, Structure, Odor) 2 g B =
ES o Geologic Descriptions are Based on the USCS. © u
L 28! . Continued
i i 2 Same sand, moist to wet.
| i 7
i M ]
100%| 12 Sand, light brown to olive gray, loose, wet, 1.5 to 2.5 phi grain size,
— 22 — 1} F: SP 13 well sorted, subrounded, sand composed of 95% quartz and 5% /|-
i ] 4 \ other rock fragments - black flecks. :
- . AL Sand, clive gray, loose to medium dense, wet, 1.5 to 2.5 phi grain
- - \ size, well sorted, subrounded, sand composed of 95% quartz and
L o4 100% ‘1‘ 5% rock fragments - black flecks.
L] ey | _______|
3 Silty sand/sand silt, olive gray to dark gray, loose to medium dense,
3 7] 100%| 5 wet, 2.0 to 3.0 phi grain size, well sorted, sand composed of 80%
— 26 — 2 quartz and 10% rock fragments - black flecks, no plasticity.
L] 7
B i ST 4 sP
| on | 100%| 6] ) 1M
- 28 .
B i 6|
N - 8
L 30 - 100%| 8
i ] End of boring = 30 feet bgs. B
- 4 —046
— 32 —| L
B 7 —944
— 34 — 5
5 . —942
— 36 — B
[ E —940
- 38 — B
o 3 -
B 7] —938
— 40 -
L 4 —936
— 42 —I—J -
- - ¥ 934
— 44 — —
B 7] —932
— 46 _




@ mwH

Drilling Log
Monitoring Well MW-13

Page: 1 of 1
Project WSEC CCR Monofill Owner _MidAmerican Energy Company COMMENTS
Ny ; Filter pack is Unimin 20/40 Filter
Location 718236 Applewood Rd, Council Bluffs, 1A Project Number Sil sand.
Surface Elev. 968.61 ft North 439123.389 IEast 1000757.67
. 03/19/08
Topof Casing _871.50ft  \yater Level Initial \/967.154 11:14 Static ¥
Hole Depth _16.0f  Screen: Diameter 2in Length 10.0ft TypelSize PVC/0.01in
Hole Diameter _8.0 in Casing: Diameter _2 in Length 601t Type PVC

Drill Co.  Thiele Geotech

Driller _J. Carmen

Start Date 3/719/2008

Drilling Method _Hollow Stem Auget/24-inch split spoon
Driler Reg. # 7801 Log By _A. Shawda
Completion Date _3/19/2008

- Bentonite Grout W Bentonite Granulesﬁg Grout Portland Cement Sand Pack Sand Pack

Checked By _K. Armstrong

Drilling Log CBEC HIR 08-2006 SOUTH.GPJ MWH IA.GDT 2/25/09

. e § S 2 ” Description 8 5
s | 5518|3883 _ 53 | £,
a8~ zg| & 3 5 ~ 3 (Color, Moisture, Texture, Structure, Odor) 3 g i
® o Geologic Descriptions are Based on the USCS. o u
- 968.606
5\ cL Silt to silty clay, light brown with organic material, loose to soft and
i 1 7 ML 1__crumbly, moist, low to no plasticity, rootsandetc. J 968
- - 13|\ Same as 0-0.5 feet but dry.
i 7 100%| 13 Silt, light gray, crumbly, moist to dry, no plasticity, organic matter,
— 2 6 roots and etc.
B 1 8 Silty clay, light brown to olive gray, soft to crumbly, moist, iow 966
- ~ 8 plasticity.
—_ _— 100%| 10
4 1
i § 1 —964
L] 2 i
5 | 100%| 3 i . _
2 Sand, yellowish orange to light brown, loose, dry to moaist, 1.5 to
- - 4 2.5 phi grain size, well sorted, subrounded, sand composed of
L . greater than 95% quartz and less than 5% rock fragments -black
| Y 5 lignite flecks.
g 100%| 8 Same sand as 5.9-6.0 ft bgs, with 6 ftto 7 ft bgs moist, 7 ftto 7.5
3 _ftbgs moisttowet, and 7.5t0 7.75 ftbgswet.
i T 4 Same wet sand as 7.5 to 7.75 feet bgs with red rock fragments as
- 1 4 well as black flecks, lignite layer/band at 14 ft bgs.
—_ _— 100%] 3
I 10 ] )
i i 2
| i 3
| _ 100%| 4
I 12 ] )
i i 3
| | 5
14 100 |=eerB b e e et e i |
1 Same wet sand as 8-14 feet but increase in lignite flecks - very few
B y 4 red flecks and color clive gray, sand composed of 90% quartz and
- by 8 10% other rock fragments - lignite flecks.
—_ 16 __ 100%| 16
i ] End of boring = 16 feet bgs. -
— 1 8 — -
3 ] 950




Drilling Log
@ M W H Monitoring Well

Drilling Log CBEC HIR 08-2006 SOUTH.GPJ MWH IA.GDT 2/25/09

Page: 1 of 1
Project WSEC CCR Monofill Owner _MidAmerican Energy Company CPMMENTS
- ; Filter pack is Unimin 20/40 Filter
Location 18236 Applewood Rd, Council Bluffs, IA Project Number Sil sand.
Surface Elev. 968.24 ft North 438598.96 East 998425.105
; 119/08
Topof Casing _971.18ft _ \water Level Initial \/957.211 1700 Static ¥
Hole Depth 180f Screen: Diameter 2in Length 10.0f TypelSize PVC/0.01 in
Hole Diameter 8.0in Casing: Diameter 2in Length 7.5f Type PVC
Drilt Co. _Thiele Geotech Drilling Method _Hollow Stem Auger/24-inch split spoon
Driller _J. Carmen Driller Reg. # _7801 Log By _A. Shawda
Start Date 3/19/2008 Completion Date _3/19/2008 Checked By _K. Armstrong
- Bentonite Grout W Bentonite Granules@ Grout Portland Cement Sand Pack Sand Pack
Z, E . . c
| 8| 52| ¢ Description o <
"gg g E 8 8% a2 3 P k] l:;’_ % 2
a- |zel g | 28| 5 a (Color, Moisture, Texture, Structure, Odor) = £ i
® o Geologic Descriptions are Based on the USCS. © u
L o 968.239
2 Silt/silty clay, light brown, stiff to very stiff, moist to wet from 0.0 ft 968
B § 97229277 to 0.5 ft bgs and then moist, medium to low plasticity, organic
2 %%%92%9%% :
5 . |\ Slt materials - roots, grass, and etc.
__ 2 _— % S\ W e
| i 1 Silty clay, light brown, soft, moist, medium plasticity, few roots. 966
3 / Clay, light gray, very stiff, moist, roots.
= - 5% | 7 CH
R 4 i 1 / 964
3
i ] 4 A — . : L
- . [T m Silt with minor fine sand, light brown to yellowish orange, soft, wet,
L 6 — 100%{ 7] =i no plasticity. AR B
L 4 5 Sand, yellowish orange, loose, dry to moist, 2.5 to 3.5 phi grain e
4 I1.
A ] 7 size, well sorted, subrounded, sand composed of greater than 95% | |-.:
L] 7 _Quartz and less than 5% rock fragments - black fiecks and reds. __1 1.
100%] 111 ¥ Sand, yellowish orange to light gray, loose, dry to slightly moist with
L_ 8 — 5 increased moisture at 8 ft bgs, 2.5 to 3.5 phi grain size, sand
7] 6 composed of greater than 95% quartz and less than 5% rock
- b slIAf fragments - black flecks and reds.
B ] 100%| 5[ Y.
i 10 i 2l ¥ o N S, o
v 2 Sand, light brown to yellowish orange, loose, wet, 2.0 to 3.0 phi
- = ] 3 grain size, well sorted, subrounded, sand composed of 95% quartz
= . and 5% rock fragments - black flecks.
{ 1 2 ] 100% 4 T
] j 2
i ] 4|\ PELL4 CH 1, Clay, light gray, stiff to medium stiff, wet, high plasticity.
5 Sand, light brown to yellowish orange, loose, wet, 2.0 fo 3.0 phi
B 7 100%| 7 grain size, well sorted, subrounded, sand composed of 95% quartz
— 14 — |4 and 5% rock fragments - black flecks.
— 6
B ] 8
| _ 100%| 11| Y.
i 16 1 3
| ] 6
R | 6
| _ 100%| 27] ¥:i -
i 18 } —950
i ] End of boring = 18 ft bgs. L
— 20 — i




Drilling Log CBEC HIR 08-2006 SOUTH.GPJ MWH IA.GDT 2/25/09

Drilling Log
M W H Monitoring Well MW-15

Page: 1 of 2
Project WSEC CCR Monofill Owner _MidAmerican Energy Company COMMENTS
- : Filter pack is Unimin 20/40 Filter
Location 18236 Applewood Rd, Council Bluffs, IA Project Number Sil sand.
Surface Elev. 969.30 ft North 439413.861 East 995380.072
: 8
Topof Casing _971.96%t __ \ater Level Initial '/ Static W/949.394 0944 -
HoleDepth 24.0ff gcreen: Diameter 2in Length 10.0# TypelSize PVC/0.01in
Hole Diameter 8.0in Casing: Diameter 2 in Length 14.0f Type PVC
Drill Co. _Thiele Geotech Drilling Method _ Hollow Stem Auger/24-inch split spoon
Driller _D. Mathers Driller Reg. # _7892 Log By K Wilhelm
Start Date 4/9/2008 Completion Date _4/9/2008 Checked By _K. Armstrong
- Bentonite Grout m Bentonite Granulesﬁg Grout &’4 Portiand Cement Sand Pack Sand Pack
E. ‘E . . c
| 8] 52| o Description S s
€c | 2E/ 8| 82| 52| 8 58 | S
8% ze | & 23 g -~ a (Color, Moisture, Texture, Structure, Odor) = E -
® 2% Geologic Descriptions are Based on the USCS. © u
— 0 l I 969.296
4 Topsoil, fine sandy silt, dark brown, soft moist, predominantly fine K N
L ~ sand, medium plasticity with pieces of wood/tree roots.
3 "
i b 4 Poorly graded sand, yellowish orange to light gray, soft, moist, fine | g6s
L . grained sand (2.0 to 2.5 phi), non plastic. No recovery from 1.5 to
|, _ 750, | 4 2.0 it bgs. L
4
3
| i 4 966
4 6% | *
2
i ] 2 Silty sand, olive gray, loose, dry, fine grained sand (2.5 to 3.0 phi),
- - low plasticity, some roots.
A 964
- - No recovery.
L 5 — e SO ¢ L
2 Poorly gradz_ad silty sand, yellowish orange to Iight gray, very loose,
B . dry, fine grained sand (2.5 to 3.0 phi) non plastic.
2 Silty clay, olive gray, very soft, moist, medium plasticity,
B ] 3 orange-brown criss-crossing fien roots.
- . Sandy silt, light gray with dark orange brown mottiing, very soft, 962
5% | 4 moist, predominantly fine grained sand, low plasticty. _____ _ J
8.5 3 R -
B ] Silty sand, light gray with orange mottling, very loose, dry, fine
4 grained sand (2.5 to 3.0 phi), non plastic.
i J 5 960
" 4 Poorly graded sand, yellowish orange to light gray, very loose, dry,
— 10 — se% _predominantly fine grained sand (2.5 to 3.0 phi), non plastic. ____
i 2 _Norecovery !
5 Poorly graded sand, yellowish orange to light gray, loose, dry,
a E predominantly fine grained sand (2.0 to 2.5 phi) non plastic.
| | yeeolel 4o 958
No recovery.
PP B EE e
3 Same sand as 10 to 11.5 ft bgs.
3
i i Sl sl 956
No recovery.
|~ 14 75% | 3 e —r)_/ ________________________
Continused Next Page




@ mwH

Drilling Log

Drilling Log CBEC HIR 08-2006 SOUTH.GPJ MWH IA.GDT 2/25/08

Monitoring Well MW-15
Page: 2 of 2
Project WSEC CCR Monofill Owner _MidAmerican Energy Company
Location 18236 Applewood Rd, Council Bluffs, IA Project Number
> € c
] ¢ 38| ¢ S 5
e [2E| 28| 82| 52| & Description 53 | £
A~ | z&g] & 28| S a (Color, Moisture, Texture, Structure, Odor) = 3 8=
ES a* Geologic Descriptions are Based on the USCS. © .
Continued

— 14 2 Poorly graded sand, yellowish orange to light gray, very loose, dry,
B | predominantly fine sand (2.0 to 2.5 phi), non plastic.

3
B J 3 [ Poorly graded sand, light gray to dark gray, very loose, dry, |

oo | 2 \ _predominantly fine sand (2.0 fo 2.5 phi, non plastic. © ___ _ __

— 16 \ Norecovery.
_ | Same sand as 15.25 ft to 15.75 ft bgs, but maist.
i ] |~ “Samesandas 16 fito 17 fibgs, butwet.” ]
| 18 — 100%

1
= 4 ! Silty clay, dark gray, very soft, moist, medium plasticity.
L ] ! Sandy silt, dark gray, very soft, wet, fine grained sand, low

A 4 100%! 1 plasticity.

— 20 6 Poorly graded sand, dark gray, very loose, fine sand (1.5 {0 2.5
L . phi), non plastic.

2

2
L oo 100%| 2

1 Silty sand, dark gray, very loose, wet, fine sand, non plastic.

1

1
| o4 - 75% | 2
3 ] End of boring = 24 ft bgs. | ou4
— 26 — i
i i —942
— 28 — i
| | —940
— 30 — ]
- — B
R . —938
— 32 — ]




Drilling Log CBEC HIR 08-2006 SOUTH.GPJ MWH IA.GDT 2/25/09

Drilling Log
M W H Monitoring Well MW-16

Page: 1 of 2
Project WSEC CCR Monofill Owner _MidAmerican Energy Company CQMMEN Ts
Filter pack is Unimin 20/40 Filter
Location 18236 Applewood Rd, Council Biuffs, IA Project Number Sil sand.
Surface Elev. 968.43 ft North 439673.68 East 995208.05.
Topof Casing _971.48ft  \water Level Initial Static ¥
Hole Depth _20.0ft gereen: Diameter 2in Length 10.0f TypelSize PVC/0.01in
Hole Diameter 8.0 in Casing: Diameter 2in Length 70.0ft Type PVC
Drill Co. _Thiele Geotech Drilling Method _Hollow Stem Auger/24-inch split spoon
Driller _D. Mathers Driller Reg. # _7892 Log By _K. Withelm
Start Date 4/9/2008 Completion Date 4/9/2008 Checked By _K. Armstrong
- Bentonite Grout m Bentonite Granulesﬁg Grout Portland Cement Sand Pack Sand Pack
Z. E . . [ =
) P Description S s
s_ |eg| 2| 38| Ea|n P -5 | £_
oE oo | § 8l &8 5] . a oF
a ze | & gg & — 3 {Color, Moisture, Texture, Structure, Odor) 2 g B
ES B Geologic Descriptions are Based on the USCS. O u
— 0 I ’ 968.433
0 No Recovery
. i 968
1
2
L 5 100%| 2
2 Fine sandy clay, light brown to olive gray, medium stiff, moist,
- - mediuim plasticity. 966
2
4
- -
L 4 ] 6% | ©
2 Silty sand, ligh brown, very loose, moist to dry non plastic, fine
5 - grained sand, 1 piece of wood. 964
2
2
5 a0% | 2
1 Silty clay, light brown to olive gray, soft, moist, medium plasticity.
- . Silty sand, light brown to olive gray, moist to dry, non plastic. 862
2
i ] 2 Silty clay, light brown to olive gray, soft, maist, medium plasticity.
B - Silty sand, yellowish brown, fine grained sand, non plastic.
g 6a% | * No recovery.
"\ o Silty clay, light orange to olive gary, soft, moist, medium to high
-] A1 ] |\ _plasticiy, orangetobrown fineroots. "~ _J 960
L 4 No recovery. o
3
— 10 — 25% 2 S B
0 {l,% iﬁ ﬁt Silty clay, light brown tfo olive gray, soft, moist, medium plasticity. o58
i T VB gsl Silty sand, light gray to dark gray, dry, fine graine sand, non plastic.
- . 2o Silty clay, dark gray, soft, moist, medium plasticity.
| ] 2 im |
No recovery.
4o 5% | 2 e o __
0 cL Same silty clay as 10.75 to 11.5 feet bgs, with wood fibers.
- B 1 ML I—956
1
R . No recovery.
1
L 44 38% | !
Continued Next Page




@ mwh

Drilling Log

Monitoring Well MW-16
Page: 2 of 2
Project WSEC CCR Monofill Owner _MidAmerican Energy Company
Location 18236 Applewood Rd, Council Bluffs, 1A Project Number
2 € [
o S| o -] c
F= o= > o0 = 7] P =% L2
42 | cE} 3| 03] 88| 9 Description 32 =
a € 28 é g§ g 3 g (Color, Moisture, Texture, Structure, Odor) B E H =
ES a® Geologic Descriptions are Based on the USCS. © w
Continued
— 14 Fine sandy silt, olive gray to dark gray, soft, wet, low plasticity, 1
L . shell.
] ] 1 Silty clay, olive gray to dark gray, medium stiff, moist to wet, high
L - oL plasticity, thin layer of fine silty sand, same color.
16 75% | 2 ML
]
i ] 1 Silty fine sand, olive gray to dark gray, moist, non plastic.
i ] 2 No recovery.
| 45 s0% | 8
5 Poorly graded sand, olive gray to light gray, dry to moist, fine
L - grained sand, non plastic.
11
11
[ 50 63% | °
i g End of boring = 20 feet bgs. i
— 22 i
5 i —946
— 24 — -
- - —944
— 26 — B
| N —942
s B 7 -
&k N "
«
B~ 28 — -
L - —940
3
=t = -
e
o9+ - =
£
3 30 — B
[5]
{8 4 938
8
8L . L
x
< ] L
2
Of— 32 — -
g
; | . — 936
c
E




@ mwH

Drilling Log

Monitoring Well MW-17
Page: 1 of 2
Project WSEC CCR Monofill Owner MidAmerican Energy Company COMMENTS
; Filter pack is Unimin 20/40 Filter
Location 18236 Applewood Rd, Council Bluffs, IA Project Number Sil sand.
Surface Elev. 968.48 ft North 439919.828 East 995066.048
Topof Casing _971.19ft  \water Level initial X7, Static ¥
Hole Depth 20.0ft _ gcreen: Diameter 2in Length 710.0ft TypelSize _PVC/0.01in
Hole Diameter 8.0in Casing: Diameter _2in Length 10.01 Type PVC
Drill Co. _Thiele Geotech Drilling Method _ Hollow Stem Auger/24-inch split spoon
Driller _D. Mathers Driller Reg. # _7892 LogBy _K. Wilhelm
Start Date 4/9/2008 Completion Date 4/9/2008 Checked By _K. Armstrong
- Bentonite Grout W Bentonite Granulesﬂ Grout \(’4 Portiand Cement Sand Pack Sand Pack
Z. - . . =4
< ool 2| 25 o o Description _2 5
as cEl 8 0z &% | @ o= B
8~ (28| ¢ | 28|87 |3 (Color, Maisture, Texture, Structure, Odor) SE Fri
8 o™ Geologic Descriptions are Based on the USCS. © u
— 0 I 968.482
Poorly graded silty sand, light brown to olive gray, very loose, N
2 moist, fine sand (1.5 to 2.5 phi) with trace fine subangular gravel, 7
- N non plastic. —968
1 No recovery.
L 1
5% 2
| ] 25%
2 Sandy clay to clayey sand, olive gray to dark gray, very soft, moist,
2 5% fine sand with trace subrounded gravel, low plasticity. 986
2 / Clay, dark gray, medium stiff, dry to moist, high plasticity, orange
B T Y, oL brown on ped faces.
| i 6 No recovery.
63% ®
- 1 (]
4 Sandy clay, olive gray to dark gray, very soft, moist, fine grained
2 sand, low plasticity, trace wood.
i ] Poorly graded sand, light brown to light gray, very loose, dry, fine 964
2 sand (1.5 to 2.5 phi), non plastic.
3
i ] s No recovery.
| ] 75%
:’s; 6 Sandy clay, olive brown, soft, dry to moist, medium plasticity,
g 2 orange brown in fine fractures.
sl 7 Poorly sorted sand, yellowish brown to light gray, loose, dry, fine 962
) 4 grained sand (1.5 to 2.5 phi), non plastic.
it i
2 B
gl ] ; No recovery.
g g 75%
] Silty sand, olive gray to dark gray, soft, moist fine grained sand (2.5
- 1 to 3.0 phi), non plastic.
gL i 960
3 4
(48 4
I
8 2
Sk - L
2 3 No recovery.
i
= _ 75% B
% 10 Continued Next Page




Dritling Log CBEC HIR 08-2006 SOUTH.GPJ MWH IA.GDT 2/25/09

Drilling Log
M W H Monitoring Well MW-17

Page: 2 of 2
Project WSEC CCR Monofill Owner _MidAmerican Energy Company
Location 18236 Applewood Rd, Council Bluffs, 1A Project Number
Pand € c
o S| o o c
£ o= > o8 = ] g =% 2
B2 | cE| § 1 ozl &892 | 9 Description 52 B
8 €18 g § g§ g 3 a (Color, Moisture, Texture, Structure, Odor) =S g 3 =
B o Geologic Descriptions are Based on the USCS. o w
Conynued\
— 10 Sandy silt, olive gray to dark gray?, very soft, moist, fine grained
0 sand, low plasticity.
1
1
2 =
L 1o 88% No recovery. e
5959955 Clayey silt to silty clay, olive gray to dark gary, very soft, moist to
Oh | wet at 13 feet bgs, low to medium plasticity.
- b 2 555959
0 vy
- - 999297
of Wi
- - 5599599
1
| 14 75% |
0 : /] CL
- . ML
0 Y,
2 %
0
B ] 97
0
L 16 | 100% |
o\
0 _______________________________
| No recovery<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>